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INHIBITORS OF PHOSPHOLIPASE ENZYMES 



Background of the Invention 

10 

The present invention relates to chemical inhibitors of the activity of various 
phospholipase enzymes, particularly phospholipase enzymes. 

IS Leukotrienes and prostaglandins are important mediators of inflammation, each of 

which classes contributes to the development of an inflammatory response in a different way. 
Leukotrienes recruit inflammatory cells such as neutrophils to an inflamed site, promote the 
extravasation of these cells and stimulate release of superoxide and proteases which damage the 
tissue. Leukotrienes also play a pathophysiological role in the hypersensitivity experienced by 

20 asthmatics [See, e.g. B. Samuelson et al.. Science. 237 : 1 171-76 (1987)]. Prostaglandins 
enhance inflammation by increasing blood flow and therefore infiltration of leukocytes to 
inflamed sites. Prostaglandins also potentiate the pain response induced by stimuli. 



25 Prostaglandins and leukotrienes axe unstable and are not stored in cells, but are instead 

synthesized [W. L. Smith, Biochem. J., 252:315-324 (1989)] from arachidonic acid in 
response to stimuli. Prostaglandins are produced from arachidonic acid by the action of COX- 
1 and COX- 2 enzymes. Arachidonic acid is also the substrate for the distinct enzyme pathway 
leading to the production of leukotrienes. 

30 

Arachidonic acid which is fed into these two distinct inflammatory pathways is released 
from the sn-2 position of membrane phospholipids by phospholipase A, enzymes (hereinafter 
PLA^). The reaction catalyzed by PLA^ ^ believed to represent the rate-limiting step in the 
process of lipid mediated biosynthesis and the production of inflammatory prostaglandins and 
35 leukotrienes. When the phospholipid substrate of PLA^ is of the phosphotidyl choline class 
with an ether linkage in the sn-1 position, the lysophospholipid produced is the immediate 
precursor of platelet activating factor (hereafter called PAF), another potent mediator of 
inflammation [S.I. Wasserman, Hospital Practice, 15:49-58 (1988)]. 

40 Most anti-inflammatory therapies have focussed on preventing production of either 

prostglandins or leukotrienes from these distinct pathways, but not on all of them. For 
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5 example, ibuprofen, aspirin, and indomethacin are aU NSAIDs which inhibit the pioduction of 
prostaglandins by COX-l/COX-2, but have no effect on the inflammatory producuon of 
leukotrienes from arachidonic acid m the other pathways. Conversely, zileuton inhibits only 
the pathway of conversion of arachidonic acid to leukotriense, without affecting the production 
of prostaglandins. None of these widely-used anti-inflammatory agents affects the producuon 

10 of PAF. 

Consequently the direct inhibiuon of the activity of PLA^ has been suggested as a 
useful mechanism for a therapeutic agent. i.e., to interfere with the inflammatory response. 
[See, e.g., J. Chang et al. Rinrh^m. Pharmacol.. 26:2429-2436 (1987)]. 



15 



A family of PLAj enzymes characterized by the presence of a secretion signal 
sequenced and ultimately secreted from the ceU have been sequenced and stmctui^lly defined. 
These secreted PLA^s have an approximately 14 kD molecular weight and contain seven 
disulfide bonds which are necessary for activity. These PLA^s are found in large quantities in 
20 mammalian pancreas, bee venom, and various snake venom. [See. e.g., references 13-15 in 
Chang et al. cited above; and E. A. Dennis. Dm^^SYSLto, lQ:205-220 (1987).] However, 
the pancreatic enzyme is believed to serve a digestive fimction and, as such, should not be 
important in the production of the inflammatory mediators whose production must be tightly 
regulated. 



25 



nie primary stractuie of the first human non-pancreatic PLA^ has been determined. 
This non-pancreatic PLA, is found in platelets, synovial fluid, and spleen and is also a secreted 
enzyme. This enzyme is a member of the aforementioned family. [See. J. J. Seilhamer et al, 
T Rini Chem. . 264:5335-5338 (1989); R. M. Kramer et al, T. Biol. Chem. . 264:5768-5775 
30 (1989); and A. Kando et al. n^^^H.^ Ri.phv. Re... Comm.. 161:42-48 (1989)]. However, 
it is doubtful that this enzyme is important in the synthesis of prostaglandins, leukotrienes and 
PAF. since the non-pancreatic PIA « an extraceUular protein which would be difficult to 
regulate, and the next enzymes in the biosynthetic pathways for these compounds are 
mtracellular proteins. Moreover, there is evidence that PLA, is regulated by protein kinase C 
35 and G proteins [R. Burch and J. Axelrod, Pror, Ni»tl, A<;^<1, Sci. U.S.A.. 84:6374-6378 
(1989)1 which are cytosoUc proteins which must act on intracellular proteins. It would be 
impossible for the non-pancreatic PLA, to function in the cytosol. since the high reduction 
potential would reduce the disulfide bonds and inactivate the enzyme. 

40 A murine PLA, has been identified in the murine macrophage cell line, designated 

RAW 264.7. A specific activity of 2 mols/min/mg. resistant to reducing conditions, was 
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reported to be associated with the approximately 60 kD molecule. However, this protein was 
not purified to homogeneity. [See, C. C. Leslie et al, Biochem. Biophvs. Acta.. 263:476492 
(1988)]. The references cited above are incorporated by reference herein for information 
pertaining to the function of the phospholipase enzymes, particularly PLA^. 

A cytosolic phospholipase Aj (hereinafter "cPLAj") has also been identified and 
cloned. See, U.S. Patent Nos. 5,322,776 and 5,354,677, which are incorporated herein by 
reference as if fully set forth. The enzyme of these patents is an intracellular ?L\ enzyme, 
purified from its natural source or otherwise produced in purified form, which functions 
intraceiluiarly to produce arachidonic acid in response to inflammatory stimuli. 

It is now desirable to identify pharmaceutically useful compounds which inhibit the 
acdons of these phospholipase enzymes for use in treating or preventing inflammatory 
conditions, particularly where inhibition of production of prostaglandins, leukotrienes and PAF 
are all desired results. There remains a need in the art for an identification of such anti- 
inflanmiatory agents for therapeutic use in a variety of disease states. 

Numerous pieces of evidence have supported the central role of CPLA2 in lipid 
mediator biosynthesis: cPLAj is the only enzyme which is highly selective for phospholipids 
containing arachidonic acid in the sn-l position (Clark et al., 1991, 1995; Hanel & Gelb, 
1993); activation of cPLA^ or its increased expression have been linked with increased 
leukotriene and prostaglandin synthesis (Lin et al., 1992a, 1992b, 1993); and following 
activation, cPLAj translocates to the nuclear membrane, where it is co-localized with the 
cyclooxygenase and lipoxygenase tiiat metabolize arachidonate to prostaglandins and 
leukotrienes (Schievella et al., 1995; Glover et al., 1995). Although these data are compelling, 
the most definitive evidence for the central role of cPLAj ^ eicosanoid and PAF production 
came from mice made deficient in cPLAj through homologous recombination (Uozumi et al., 
1997; Bonventre et al., 1997). Peritoneal macrophages derived fi-om these animals failed to 
make leukotrienes, prostaglandins, or PAF. The cPLA^ deficient mice have also been 
informative of the role of CPLA2 in disease, since these mice are resistant to bronchial 
hyperreactivity in an anaphylaxis model used to mimic asthma (Uozumi et al., 1997). Thus, 
despite the size of the phospholipase A^ superfamily, cPLAj is essential for prostaglandin, 
leukotriene, and PAF production. 

Clark, J. D., Lin. L.-L., Kriz, R. W., Ramesha, C. S., Sultzman, L. A., Lin, A. Y., 
Milona, N., and Knopf, J. L. (1991). A novel arachidonic acid-selective cytosolic PLAj 
contains a Ca^Mependent translocation domain witii homology to PKC and GAP. Cell 65, 



wo 99/43654 PCT/US99/03898 

5 1043-1051. Hand, A. M., and Gelb, M. H. (1993). Processive interfacial catalysis by 
mammalian 85-kilodalton phospholipase A2 enzymes on product-containing vesicles: 
application to the deteraiination of substrate preferences. Biochemistry 32, 5949-5958. 

Lin, L.-L., Lin, A. Y., and DeWitt, D. L. (1992a) IL-1 _ induces the accumulation of 
10 cPLA2 and the release of PGEj in human fibroblasts. J. Biol. Chem. 267, 2345 1-23454. Lin, 
L.-L., Lin, A. Y., and Knopf, J. L. (1992b) Cytosolic phospholipase A^ is coupled to 
honnonally regulated release of arachidonic acid. Proc. Natl. Acad. Sci. USA 89, 6147-6151. 
Lin, L.-L., Wartmann, M., Lin, A. Y., Knopf, J. L., Seth, A., and Davis, R. J. (1993) 
cPLAj is phosphorylated and activated by MAP kinase. Cell 72, 269-278. 

15 

Glover, S., de Carvalho, M., Bayburt, T., Jonas, M., Chi, E., Leslie, E., and Gelb, 
M. (1995) Translocation of the 85-kDa phospholipase A^ from cytosol to the nuclear envelope 
in rat basophilic leukemia cells stimulated with calcium ionophore or IgE/antigen. J. Biol. 
Chem. 270, 15359-15367. Schievella, A. R., Regier, M. K., Smith, W. L., and Lin, L.-L. 
20 (1995). Calcium-mediated translocation of cytosoUc phospholipase Aj to the nuclear envelope 
and endoplasmic reticulum. J. Biol. Chem. 270, 30749-30754. 

Uozumi, N., Kume, K., Niagase, T., Nakatani, N., Ishii, S., Tashiro, F., Komagata, 
Y., Maki, K., Ikuta, K., Ouchi, Y., Miyazaki, J-i., & Shimizu, T. (1997). Role of cytosolic 
25 phospholipase ^ allergic response and parturition. Nature 590, 618-622. Bonventre, J. V., 
Huang, Z., Reza Taheri, M., O'Leary, E., Li, E., Moskowitz, M. A., and Sapu-stein. A. 
(1997) Reduced fertility and postischaemic brain injury in mice deficient in cytosolic 
phospholipase A^. Nature 590, 622-625. 

30 Summary o f the Invention 

Compounds of this invention have the following formulae: 




35 
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5 wherein: 

R, and R,. are independently selected from H, halogen, -CF„ -OH, -C,-C,o alkyl, 
preferably -Cj-Q alkyl, -S-C,-C,o alkyl, preferably -S-Cj-Cg alkyl, C,-C,(j alkoxy, preferably 
C,-Cg alkoxy, -CN, -NOj, -NHj, phenyl, -O-phenyl, -S-phenyl, benzyl, -0-benzyl, -S- 
10 benzyl; or a ring moiety of the groups a), b) or c), below, directly bonded to the indole ring or 
bonded to the indole ring by a -S-, -O- or -(CHjV bridge; 

a) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
15 pyrazole, isothiazole, isoxazole, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole, 
pyrazoline, imidazole, tetrazole, oxathiazole, the five-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C|-C,o alkyl, 
preferably C^-C^ alkyl, C,-C,o alkoxy, preferably C,-Q alkoxy, -NOj, -NH2, -CN, -CF^; or 

20 b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 

selected from N, S or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, 
pyridazine, piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or morpholine, the 
six-membered heterocyclic ring being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-C,o alkyl, preferably C,-Cg alkyl, C,-C,o alkoxy, preferably C,-Cg 

25 alkoxy, -CHO, -NOj, -NHj, -CN, -CF3 or -OH; or 

c) a bicyclic ring moiety optionally containing from 1 to 3 ring heteroatoms 
selected from N, S or O including, but not limited to benzofriran, chromene, indole, isoindole, 
indoline, isoindoline, napthalene, purine, indolizine, indazole, quinoline, isoquinoline, 
30 quinolizine, quinazoline, cinnoline, phthalazine, or napthyridine, the bicyclic ring moiety being 
optionally substituted by from 1 to 3 substituents selected from halogen, Cj-C,o alkyl, 
preferably CpC^ alkyl, C,-C,o alkoxy, preferably Cj-Cg alkoxy, -CHO, -NO^, -NH^, -CN, - 
CF3 or -OH; or 

35 d) a moiety of the fomiulae: 
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5 




10 ZisOorS; 

R. is selected from the relevant members of the group H, -CF,, C,-C,o alkyl, 
preferably C,-C, alkyl. C,-C,o alkoxy, preferably C,-C, alkoxy, phenyl, -O-phenyl, -S- 
phenyl, benzyl, -O-benzyl, or -S-benzyl, the phenyl and benzyl rings of these groups being 
15 optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 
preferably C,-C, alkyl, C,-C,o alkoxy, preferably C,-Q alkoxy, -CHO, -NO^, -NHj, -CN, - 
CF3,or-OH; 

is selected from the relevant members of the group -OH, -CF3, C,-Cio alkyl, 
20 preferably C^-C^ alkyl, C,-Cio alkoxy, preferably Cj-C^ alkoxy, -NHj. -(CH^VNHj, -NH- 
(C,-Q alkyl), -N-(CrC, alkyl),, -(CH2)„-NH-(C,-C, alkyl), -(CH2)„-N-(C,-C, alkyl),, 
phenyl, -0-phenyl, benzyl, or -O-benzyl; or 

a) a five-membered heterocyclic ring containing one or two ring heteroatoms 
25 selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, unidazole, 

pyrazole, isothiazole, isoxazole, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole, 
pyrazoline, imidazole, tetrazole, oxathiazole, the five-membered heterocyclic ring bemg 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 
preferably C.-C^ alkyl, C^-C,o alkoxy. preferably C^-C^ alkoxy, -NO,, -NH,, -CN, or -CF,; 
30 or 

b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, 
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5 pyhdazine, piperidine, piperazine, tetrazine, thiazine, thiadizine» oxazine, or moq>boline, the 
six-membered heterocyclic ring being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-C,o alkyl, preferably Cj-Q alkyl, C,-C,o alkoxy, preferably Cj-Q 
alkoxy, -CHO. -NO2, -NHj. -CN, -CF3 or -OH; or 

10 c) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 

containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzoftiran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, indolizine, 
indazole, quinoline, isoquinoline, quinolizine, quinazoline, cinnoline, phthalazine, or 
napthyridine, the bicyclic ring moiety being optionally substituted by from 1 to 3 substituents 

15 selected from halogen, C,-C,o alkyl, preferably Cj-C^ alkyl, C,-C,o alkoxy, preferably Cj-Cg 
alkoxy, -CHO, -NO2, -NHj, -CN. -CF3 or -OH; 

n is an integer from 0 to 3; 

20 is selected from H, halogen, -CN. -CHO, -CF3, -OH, C,-C,o alkyl. preferably C,- 

C^ alkyl, C,-C,o alkoxy, preferably C^-C^ alkoxy, -CHO, -CN, -NOj, -NHj. -NH-Cj-C^ 
alkyl, -N(C,-C6 alkyl)^, -N-SOj-Ci-C^ alkyl, or -S02-C,-C6 alkyl; 

R3 is selected from -COOH, -C(0)-COOH, -(CH2VC(0)-C00H, -(CH^VCOOH, 
25 -CH=CH-COOH. -(CH^Vtetrazole, 




or 



O 

O S OH 

30 



7 



wo 99/43654 

or a moiety selected from the fonnulae -L'-M'; 



PCT/US99/03898 



wherein L' is a bridging or linking moiety selected from a chemical bond, -(CH^X-, -S-, -0-, 
-C(O)-. -(CH,)„-C(0)-, -(CH,)„-C(0)-(CH,)„-, -(CH,VO-(CH,)„-,-(CH,)„-S-(CH,V. 
-C(Z)-N(R^-, -C(Z)-N(R,)-(CH,)„-, -C(0)-C(Z)-N(R^-, -C(0)-C(Z)-N(R,)-(CH,V. 
-C(Z)-NH-S02-, or-C(Z)-NH-S02-(CHj)„-; 

M' is selected from the group of -COOH, -(CHj).-COOH, -(CHj)„-C(0)-COOH, 
tetrazole, 




Rg, in each appearance, is independently selected from H, -COOH, -(CHj^COOH, - 
(CH2)„-C(0)-C00H, tetrazole, 



8 
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9 V 

/ O .or ^ OH : 



,or 

R, is selected from H, halogen, -CFj. -OH, -COOH, -(CHj)„-COOH, 
-(CHj)„-C(0)-COOH, -C,-Q alkyl, -O-Cj-Q alkyl, -O-CCH^VCOOH, -0-CHj-C=C-COOH, 
-0-C=C-CH2-C00H, -NH(C,-Q alkyl), -NCCj-Cg alkyl)^, -N-C(0)-(CHj).-COOH, -N-SOj- 
10 (CHjVCOOH, -C(0)-N-(CH2VC00H; 

R,o is selected from the group of H, halogen. -CFj, -OH, -(CH2),-COOH, 
-(CHj)„-C(0)-COOH, -C,-Q alkyl. -0-C,-Q alkyl. -O-CC.-Cj alkylHOH)„. -NH(C,-Cs 
alkyl), -N(C,-Q alkyl)^. -N-C(0)-N-(C,-Q alkyl)-(OH)j, 



15 
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15 with a proviso that the complete moiety at the indole or indoline 3-position created by 

any combination of R3, L\ M^ Rg, R9, R,o, and/or R„ shall contain at least one acidic moiety 
selected fix)m or containing a carboxyUc acid, a tetrazole, or a moiety of the formulae: 




20 

n is an integer from 0 to 3; 



10 
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5 

R4 is selected from H, -CF3, Cj-Q lower alkyl, C^-C^ lower alkoxy, C3-C,o 
cycloalkyl, -C,-Cg alkyl-Cj-Cjo cycloalkyl, -CHO, halogen, or a moiety of the formula -L^-M^: 



indicates a linking or bridging group of the formulae -(CH2)q-, -S-, -0-, 
10 -C(0)-, -(CHJ„-C(OK -(CH2VC(0)-(CH2V. -(CH^VO-CCH^V, or -(CH,),-S-{CH2V, 
C(0)C(0)X; 
where X is O or N 



is selected from: 

15 

a) the group of Cj-Q lower alkyl, Cj-C^ lower alkoxy, Cj-Cj^ cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by from 1 
to 3 substituents selected from halogen, C,-C,o alkyl, preferably Cj-Cg alkyl, C,-C,o alkoxy, 
preferably C^-C^ alkoxy. -NOj, -NHj, -CN, or -CF,; or 

20 

b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, isothiazole, isoxazole, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole, 
pyrazoiine, imidazole, tetrazole, oxathiazole, the five-membered heterocyclic ring being 

25 optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,q alkyl, 
preferably C,-C^ alkyl, C,-C,o alkoxy, preferably C^-Q alkoxy, -NOj, -NH^, -CN, or -CF3; 
or 



c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
30 selected from S or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, 

pyridazine, piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or morpholine, the 
six-membered heterocyclic ring being optionally substituted by from 1 to 3 substituents 
selected from halogen, Cj-C,q alkyl, preferably C,-Cg alkyl, Cj-Cjo alkoxy, preferably CpQ 
alkoxy, -CHO, -NO2, -NH^, -CN, -CF3 or -OH; or 

35 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofuran, chromene, indole, isomdole, indoline, isoindoline, napthalene, purine, indolizine, 
indazole, quinoline, isoquinoline, quinolizine, quinazoUne, cinnoline, phthalazine, or 

40 napthyridine, the bicyclic ring moiety being optionally substituted by from 1 to 3 substituents 
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5 selected from halogen, C,-C,o alkyl. preferably C,-Q alkyl, C,-C,o alkoxy, preferably C,-Q 
alkoxy, -CHO, -NO,. -NHj, -CN. -CF, or -OH; 

Rj is selected from C.-Cj lower alkyl, C,-Q lower alkoxy, -(CH,)„-C3-C,o 
cycloalkyl, 

10 -(CHi).-S-(CH2).-C3-C,o cycloalkyl, -(CH2),-0-(CH2)„-C3-C,o cycloalkyl, or the groups of: 

a) -(CH2)„-phenyl-0-phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CHj).-0-phenyl- 
CHj-phenyl, -(CHj)„-phenyl-(0-CHj-phenyl)2. -CHi-phenyl-C(0)-benzothiazoIe or a moiety 
of the formulae: 



15 



^(CH2)„s^^^ {CH^n^^ ^{CH2h^^^ (CH2)„s^^ 



20 





wherein n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2, 



25 



Y is Cj-Cj cycloalkyl, phenyl, biphenyl, each optionally substituted by from 1 to 3 
groups selected from halogen, C,-C,o alkyl, preferably C.-C^ alkyl, C,-C,o alkoxy, preferably 
C,-Q alkoxy, -NO^, -NH^, -CN. or -CF,; or 

30 a) a five-membered heterocyclic ring containing one or two ring heteroatoms 

selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, isothiazole, isoxazole, pynolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole. 
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5 pyrazoline, imidazole, tetrazole, oxathiazole, the five-membercd heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C|o alkyl, 
preferably Ci-Q alkyl, C,-C,o alkoxy, preferably Cj-Cg alkoxy, -NOj, -NHj, -CN, -CF3. or 
by one phenyl ring, the phenyl ring being optionally substituted by by from 1 to 3 substituents 
selected from halogen, C^-C^q alkyl, preferably Cj-Q alkyl, C,-C,o alkoxy, preferably Cj-C^ 
10 alkoxy, -NO,, -NHj, -CN, -CF3; or 

b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, 
pyridazine, piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or morpholine, the 

15 six-membered heterocyclic ring being optionally substituted by from 1 to 3 substituents 
selected from halogen, Cj-Cj^ alkyl, preferably Cj-Cg alkyl, C,-C,o alkoxy, preferably C,-C^ 
alkoxy, -CHO, -NO^, -NH^, -CN, -CF3 or -OH; or 

c) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
20 containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 

benzofuran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, indolizine, 
indazole, quinoline, isoquinoline, quinolizine, quinazoline, cinnoline, phthalazine, or 
napthyridine, the bicyclic ring moiety being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-C,o alkyl, preferably Cj-Q alkyl, C,-Cjo alkoxy, preferably C^-C^ 
25 alkoxy, -CHO, -NO^, -NH^, -CN, -CF3 or -OH; 

d) a moiety of the formulae -(CHj^-A, r(CH2)„-S-A, or -(CHj^-O-A, wherein A 
is the moiety: 




30 wherein 

DisH,C,-Cg lower alkyl, C,-Cg lower alkoxy, -CF3 or -(CH2VCF3; 

B and C arc independently selected from phenyl, pyridinyl, pyrimidinyl, ftiryl, thienyl 
orpyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents 
35 selected from H, halogen, -CN, -CHO, -CF3, -OH, -C,-C^ alkyl, C^-C^ alkoxy, -NH, , -N(C,- 
C^)2y -NHCCj-Cg), -N-C(0)-(C,-C5), -NO2, or by a 5- or 6-membered heterocyclic or 
heteroaromatic ring containing 1 or 2 heteroatoms selected from O, N or S, such as, for 
example, morpholino; 
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5 or a pharmaceutically acceptable salt thereof. 

One group of compounds within this invention are those in which the indole or indohne 
2-position (R4) is substituted only by hydrogen and the substituents at the other indole or 
indoline positions are as described above. 

10 

Anotiier R3 is -VM\ wherein is as defined above, more preferably wherein 
is a chemical bond, and M* is the moiety: 



R9 

15 

and is as defined in the broad genus above. 

Another group of this invention conq)rises compounds in which and R4 are 
hydrogen and the groups at R,. R,. . R„ and R, arc as defined above. Within this group are 
20 two further preferred groups. In the first, R, is in the indole or indoline 5 position and in the 
second R, is in the indole or indoline 6 position. 

In a further preferred group herein, R, is in the indole or indoline 5-position and is 
benzyloxy, R^ and R4are hydrogen and R3 and R5 are as defined above. 

Among the more preferred compounds of this invention arc those of the following 
formulae: 




30 

whoiein: 
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5 R, is selected from H, halogen, -CF3, -OH, -C,-C,o alkyl, preferably -C,-Q alkyl. -S- 

Ci-C,o alkyl, preferably -S-Cj-Q alkyl. C,-C,o alkoxy, preferably Cj-C^ alkoxy, -CN, -NO2, 
-NHj, phenyl, -Ophenyl, -S-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the 
formulae: 




R5 is selected from H, Cj-Cg alkyl, C,-Cg alkoxy, phenyl, -O-phenyl, benzyl, -O 
15 benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-Cg alkyl, Cj-C^ alkoxy, -NOj, -NHj. -CN, -CF3, or - 
OH; 

Rj is selected from -OH, -CF3, C,-Q alkyl, C,-Cg alkoxy, -NH-(C,-Cg alkyl), -N-(Cj- 
20 Q alkyl)2, pyridinyl, thlenyl, furyl, pyrrolyl, phenyl, -0-phenyl, benzyl, -O-benzyl, pyrazolyl 
and thiazolyl, the rings of these groups being optionaUy substituted by from 1 to 3 substituents 
selected from halogen, -CN, C^-C^ alkyl, C,-C^ alkoxy, -NOj, -NH^, -CF3, or -OH; 

R2 is selected from H, halogen, -CF3, -OH, -C,-C,o alkyl, preferably -Cj-Cg alkyl, C,- 
25 C,o alkoxy, preferably C,-Q alkoxy, -CHO, -CN, -NO^, -NH^, -NH-C,-C, alkyl, -N(Ci-C, 
alkyl)2, -N-SOj-Ci-Cfi alkyl, or -SO^-Ci-Cg alkyl; 

R3 is selected from -COOH, -C(0)-COOH, -(CHj)„-C(0)-COOH, -(CH^VCOOH, 
-CH=CH-COOH, -(CH2)„-tetrazole, 

30 
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(CrCe lower alkyI) 



5' 




or a moiety selected from the formulae -L'-M'; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CHj),-, -S-, -0-, 
.C(0)-, -(CH,)„-C(0)-, -(Cay.-C(0)-(CHjV. -(CHj).-0-(C3I,)„-.-(CHA-S-(CHj).-. 
-C(Z)-N(Re)-. -C(Z).N(Rj)-(CHjV, -C(0)-C(Z)-N(R^-, -C(0)-C(Z)-N(Re)-(Ciy.-. 
-C(Z)-NH-SO,-, or -C(Z)-NH-S02-(CHj)„-; 

M' is selected from the group of -COOH, -(CH,).-COOH. -(CH,)„-C(0)-COOH, 
tetrazole. 
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N Re 



Rio 




I ^ V 

Rll O X)H 



"^Rs 



3 



or 



Rg, in each appearance, is independently selected from H, -COOH, -(CH2)„-COOH, 
10 (CH2)„-C(0)-C00H, teirazole, 

9 \/ 



-OH 



O ,or 



OH- 



15 



R, is selected from H, halogen, -CFj, -OH, -COOH, -(CH2)„-C00H, 
-(CHj),-C(0)-COOH, -C,-Q alkyl, -0-C,-C« alkyl, -NH(C,-C« alkyl), or -N(C,-Cj alkyl)j; 

R,o is selected from the group of H, halogen, -CFj, -OH, -(CHj)„-COOH, 
-(CHj).-C(0)-COOH, -C,-Cj alkyl, -O-C.-Q alkyl, -NH(C,-Q alkyl), -N(C,-Q alkyl)j. 



20 



f?8 




•(CHj)^ 



•(CHj)^ 




K/Rs 
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R„ is selected from H, C,-Cj lower alkyl, C.-Q cycloalkyl, -CF,, -COOH, -(CHj).- 
COOH, -(CHj).-C(0)-COOH, 



t 





with a proviso that the complete moiety at the indole or indoline 3-position created by 
any combination of R3, L'. M>, R,. R,, R,o, and/or R„ shall contain at least one acidic moiety 
selected from or containing a carboxyUc acid, a tetrazole. or a moiety of the formulae: 



/ 6 ^ OH or ^ ^f* 



n is an integer from 0 to 3; 



R, is selected from H, -CF3, C,-C, lower alkyl, C,-Q lower alkoxy, C,-C,, 
:ycloalkyl, -C,-Q alkyI-C3-C,o cycloalkyl, -CHO, halogen, or a moiety of the formula -L^-M^: 
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5 indicates a linking or bridging group of the formulae -(CHjV, -0-, 

-C(0)-. -(CH^VQO)-. -(CH2)„-C(0).(CH,)„-. ^(Cli^\^O^iCH^\-, or -(CH^VS-CCH^V; 

is selected from the group of Cj-Cg lower alkyl, Cj-C^ lower alkoxy. CyC^^ 
cycloalkyl, phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally 
10 substituted by from 1 to 3 substituents selected from halogen, Cj-Cjq alkyl, preferably Cj-C^ 
alkyl, C,-C,o alkoxy, preferably Cj-Cg alkoxy, -NOj, -NHj, -CN, or -CF3; or 

a) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 

IS pyrazole, pyrrolidine, or tetrazole, the five-membeied heterocyclic ring being optionally 
substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably C,-Q 
alkyl, C,-C,o alkoxy, preferably C,-Q alkoxy, -NOj, -NHj, -CN, or -CF3; or 

b) a six-membered heterocycUc ring containing one, two or three ring heteroatoms 
20 selected from N, S or O including, but not limited to pyridine, pyrimidine, piperidine, 

piperazine, or morpholine, the six-membered heterocyclic ring being optionally substituted by 
from 1 to 3 substituents selected from halogen, Cj-Cjq alkyl, preferably Cj-Q alkyl, C,-C,q 
alkoxy, preferably C,-Cg alkoxy, -CHO, -NOj, -NHj, -CN, -CF^ or -OH; or 

25 c) a bicycUc ring moiety containing from 8 to 10 ring atoms and optionally 

containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofriran, indole, indoline, napthalene, purine, or quinoline, the bicyclic ring moiety being 
optionally substituted by from 1 to 3 substituents selected from halogen, Cj-C,q alkyl, 
preferably C,-Q alkyl, C,-Cjo alkoxy, preferably Cj-Q alkoxy, -CHO, -NOj, -NHj, -CN, - 

30 CFjOr-OH; 

R5 is selected from Cj-C^ lower alkyl, Cj-C^ lower alkoxy, -(CH2)n-C3-C|o 
cycloalkyl, 

-(CH2)^-S-(CH2VC3-C,o cycloalkyl, -(CH2)„-0-(CH2)„-C3-C,o cycloalkyl, or die groups of: 

35 

a) -(CH2)„-phenyl-0-phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CHj^O-phenyl- 
CHj-phenyl, -(CH2)„-phenyl-(0-CH2-phenyl)2, -CH2-phenyl-C(0)-benzothiazole or a moiety 
of the formulae: 

» » » » 
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wherein n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2, Y is C3-C5 
10 cycloalkyl, phenyl, benzyl, napthyl, pyridinyl, quinolyl, fiiryl, thienyl, pyrrolyl, benzothiazole 
and pyrimidinyl, the rings of these groups being optionally substituted by from 1 to 3 
substituents selected from H, halogen, -CF3, -OH, -C.-C^ alkyl. C.-C^ alkoxy, -CN, -NH3, - 
NOjOr a five membered heterocyclic ring containing one heteroatom selected from N, S, or O, 
preferably S or O; or 



15 



20 



b) a moiety of the formulae -(CHj).-A. -(CHj)„-S-A, or -(CH2).-0-A, wherein A 
is the moiety: 




B 



wherein 

D is H, Cj-Cj lower alkyl, C,-Cj lower alkoxy, -CF3 or -(CH^)„-CFj, 



B and C are independendy selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl 
or pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents 
25 selected from H, halogen, -CFj, -OH, -C.-Cg alkyl, C,-Q alkoxy, -NH^ or -NO^; 
or a pharmaceutically acceptable salt thereof. 

One group of compounds within this invention are those in which the indole or mdoline 
2-position (R4) is substituted only by hydrogen and the substituents at the other indole or 
30 indoline positions are as described above. 

In an another preferred group of this invention R, is in the indole or indoline 5 or 6 
position and is cyclopentylcarboxamide or cyclopentyloxycarbonyiamino, and R4are 
hydrogen, and Rj and R, are as defined above. 

35 
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5 A further preferred group of this invention consists of R, and R2at the indole or 

indoiine 3 and or 6 position and are each selected from the group consisting of C,-Qalkoxy, 
cyano, sulfonyl and halo, and R4 are hydrogen, and R3 and R^ are as defined above. 

Another group of this invention comprises compounds in which R^ and R4 are 
10 hydrogen and the groups at R,, R3, and R5 are as defined above. Within this group are two 
further preferred groups. In the first, R, is in the indole or indoiine 5 position and in the second 
Rj is in the indole or indoiine 6 position. 

In a further preferred group herein, R, is in the indole or indoiine 5-position and is 
15 benzyloxy, Rj and R4 are hydrogen and R3 and R5 are as defined above. 

A preferred group of compounds of this invention have the following formulae: 




or 




20 



wherein: 

R, is selected form H, halogen, -CF3, -OH, -C^-C^ alkyl, Cj-C^ alkoxy, -NOj, -NHj, 
CN, phenyl, -O-phenyl, benzyl, -0-benzyl, -S-benzyl or a moiety of the formulae: 



25 



V/ 



R7 



, or 
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5 R, is selected from H, C,-C, alkyl, C,-C, aikoxy. phenyl. -0-phenyl, benzyl, -O- 

benzyl. the phenyl and benzyl rings of these groups being optionally subsumted by fr^^ 1 to 3 

substituents selected from halogen, C.-Q alkyl, C,-C, aikoxy, -NH,. -NO,, -CF,, or -OH; 

R, is selected from -CF3, C.-C, alkyl, C.-Q aikoxy. -NH-(C,-C, alkyl). -N-(C,-Q 
10 alkyl), pyridinyl, thienyl, furyl, pyrrolyl, phenyl, -0-phenyl, benzyl. -O-benzyl, pyrazolyl 
and thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-Q alkyl. C,-Q aikoxy, -NH,. -NO,, -CF3. or -OH; 

R, is selected from H. halogen. -CN, -CHO. -CF3, -OH. C,-C.o alkyl, preferably C,- 
15 C, alkyl,'c,-C,o aikoxy. preferably C,-Q aikoxy, -CHO, -CN, -NO,, -NH,. -NH-C.-C, 
alkyl. -N(C,-C6 alkyl),, -N-SO,-C,-Q alkyl. or -SOj-C.-C^ alkyl; 

R3 is selected from -COOH. -C(0)-COOH, -(CHA-C(O)-C00H, -(CH,)„-COOH. 
-CH=CH-COOH. -(CH2).-tetrazole, 

20 



^b-s^ or 
^ ^(CrCe lower alkyl) 




(C1-C6 tower alkyl)^ 



o 

Q S OH 

^ O ,or ° 

25 or a moiety selected from the formulae -L'-M' ; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CH,)„-, -S-, -0-, 
-C(0)-, -(CHA-C(O)-, -(CH,),-C(0)-(CH,).-, -(CH,)„-0-(CH,).-,-(CH,).-S-(CH,),-, 



22 



wo 99/43654 



PCT/US99/03898 



-C(Z)-N(Rs)-. -C(Z)-N(Rs)-(CHj),-. -C(0)-C(Z)-N(Rs)-. -C(0)-C(Z)-N(R6)-(CH,V, 
-C(Z)-NH-S02-, or -C(Z)-NH-SOj-(CHj)„-; 



10 



M' is selected ftom the group of -COOH. -(CHjVCOOH, -(CH2).-C(0)-C00H, 
tetrazole, 



HN N 



Rio 



Rio 



J5^R9 



Rio 



15 




5> 



*Rio 



20 



Rg, in each appearance, is indq)endently selected firom H, -COOH, -(CHj^COOH, - 
(CH2)„-C(0)-COOH, tetrazole. 



/ O .or ^OH; 



R, is selected from H, halogen, -CFj, -OH, -COOH, -(CHj),-COOH, 
-(CHj)„-C(0)-COOH, -C,-Cs alkyl. -O-C.-Cj alkyl, -NH(C,-C4 alkyl), -N(C,-Cj alkyl)^; 



R,o is selected from the group of H, halogen, -CFj, -OH, -COOH, -{CH^^-COOH, 
25 -(CH^.-C(0)-COOH, -C.-C^ alkyl, -O-C.-Cj alkyl, -NH(C,-C6 alkyl), -NCC.-C^ alkyl)j. 
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t?8 





\ X 

N^'''^(CrC6 lower alkyl)^ 



^ "^(Ci-Cr lower alkyi ^ N 



(CrCe lower alkyl, ^ ^(Ci-Ce lower haloalMl ; 



R„ is selected from H. C,-Q lower alkyl, C,-Q cycloalkyl, -CF,, -COOH, -(CHj)„- 
COOH, -(CH^VQOKOOH, 

with a proviso that the complete moiety at the indole or indoline 3-position created by 
any combination of R, L'. M'. R,. R,. R.c and/or R„ shall contain at least one acidtc moiety 
selected from or containing a caiboxyUc acid, a tetrazole. or a moiety of the formulae: 

/ ^OH or ^''^N-^ ^ ; 



n is an integer from 0 to 3; 
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5 R4 is selected from H, -CF3, Cj-Cg lower alkyl, C,-Cg lower alkoxy, C3-C10 

cycloalkyl, -Cj-C^ alkyl-Cj-Cjp cycloalkyi, -CHO, halogen, or a moiety of the formula -L^-M^: 

V indicates a linking or bridging group of the formulae -(CH2)„-, -S-, -0-, 
-C(0)., -(CH^VCCO)-, -(CH2)„-C(0).(CH,V, .(Ciy„-0-(CH,V, or -(CH^VS-CCH^V; 

10 

is selected from: 

a) the group of C,-Q lower alkyl, C,-Q lower alkoxy, CyCi^ cycloalkyi, 
phenyl or benzyl, the cycloalkyi, phenyl or benzyl rings being optionally substituted by from 1 

15 to 3 substituents selected from halogen, C,-C,q alkyl, preferably C,-Q alkyl, C^-C^q alkoxy, 
preferably Cj-C^ alkoxy, -NOj, -NH^, -CN, or -CF3; or 

b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 

20 pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membered heterocyclic ring being 
optionaUy substituted by from 1 to 3 substituents selected from halogen, Cj-C,o alkyl, 
preferably C,-Q alkyl, C,-C,<) alkoxy, preferably Cj-C^ alkoxy, -NOj, -NH^, -GN, or -CF,; 
or 

25 c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 

selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine, 
piperidine, piperazine, thiazine, or morpholine, the six-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substiments selected from halogen, Ci-C,o alkyl, 
preferably Cj-Q alkyl, C,-C,o alkoxy, preferably C,-Q alkoxy, -CHO, -NO^, -NHj, -CN, - 

30 CF3 or -OH; or 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofuran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
35 or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-C,q alkyl, preferably C,-Cg alkyl, C,-C,q alkoxy, 
preferably C^-C^ alkoxy, -CHO, -NO2, -NHj, -CN, -CF3 or -OH; 

R5 is selected from Cj-C^ lower alkyl, 0,-0^ lower alkoxy, -(CH2VC3-C5 cycloalkyi, 
40 -(CH^VS-CCHjVCj-Cj cycloalkyi, -(CHjVO-CCHjVCj-C^ cycloalkyi, or die groups of: 
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5 a) .(Ciy,-phenyl-0-phe.yl. .(CHJ.-pl»n,l-CH,-ph«.yl. .(CH.).-0-ph=nyl- 

CH,-pbel,y>. -<a«:-ph=»yK<H3,.-phen,l).. ^-ph».,l-C(0^be^.c or a ^ 

of the formulae: 



^^^X^ ^(CH2)„>^ /(CH2)„s^^^Y /(CH2)„^^^ (CH2).rs^^^ 



10 



„ U an iBBga ftom 0 «; 3. pr*rably 1 to 3, m»e pcferably 1 to 2. Y is C,-C, 



::::;p;;;;:L.y...ap«...py*,uui.o..^ 

,5 I pynmdtayl, to tings of U«« groups being opdonaUy s.b*|=d by 6o« 1 to^ 
JL«s sd««d 6om H, halogen. -CF„ -OH. <:,-C. aD.yl. C,-C. a^o.,. NO. " 

heteroatom selected from W, 5>, or u. 



a five membered heterocycUc ring contammg one 
preferably S or O; or 



20 b) a moiety 

is the moiety: 



of the formulae -(Ciy .-A. -(CH,)„-S-A, or -(CH^.-O-A, >vherem A 




B 



wherein , 
DisH,C,-C6 lower alkyl,C,-Cs lower alkoxy.-CCHjVCFj or -CFj; 

^ B and C are independently selected from phenyl, pyridinyl, pyrimidinyl. furyl. thienyl 

or pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2. subsutuents 
selected from H, halogen. -CF, -OH, -C,-Q alkyl. C,-C, alkoxy, -NH, or -NO,; 
or apharmaceutically acceptable salt thereof. 

A preferred group among the compounds above are those in which the R, substitution 
is at the indole or indolinering'sS-position and the other substituents are as defmedabov^ 

Another preferred group of this invention are those of the formulae: 
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5 or 




or 




wherein: 

Rjis selected form H, halogen, -CF3, -OH, -Cj-Cg alkyl, Cj-Q alkoxy. -NO,, -NHj, 
10 phenyl, -0-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 



96 



R7 



R7' 



.or 




15 is selected from H, Cj-Q alkyl, C,-Q alkoxy, phenyl, -O-phenyl, benzyl, -O- 

benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen, C^-C^ alkyl, Cj-Cg alkoxy, -NO2, -OFj, or -OH; 



Rj is selected from -CF3, Cj-Q alkyl, C^-Q alkoxy, -NH-(Cj-Cg alkyl), -N-CCj-Q 
20 alkyOj, pyridinyl, thienyl, furyl, pyrrolyl, phenyl, -O-phenyl, benzyl, -O-benzyl, pyrazolyl or 
thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, Cj-C^ alkyl, Cj-C^ alkoxy, -NHj, -NOj, -CF3, or -OH; 



Rj is selected from H, halogen, -CN, -CHO. -CF3, -OH, C,-Cio alkyl, preferably C,- 
25 Cfi alkyl, Cj-Cio alkoxy, preferably C^-C^ alkoxy. -CHO, -CN. -NOj, -NHj, -NH-Cj-Cs 
alkyl, -N(C,-Q alkyO^. -N-SO.-C.-Q alkyl, or -SO^-C.-C^ alkyl; 
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R, is selected from -COOH. -C(0)-COOH. -{CH,VC(0)-COOH. -(CH^VCOOH, 
-CH=CH-COOH, -(CHj),-tetrazole, 



"(CrCe lower alkyl) 



or 




(Ci-Ce lower alkyl), or 



9 ... 



.or 



l_o» 

11 

o 



or a moiety selected from the formulae -L'-M'; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CH^.^. "S-. "O-. 
C(OV -(CH,) -C(O)-, -(CH,).-C(0)-(CHA-. -(CHA-0-(CH,)„-,-(CH,VS-(CH,)„-, 

-C(Z)-NH-SO,-, or -C(Z)-NH-S0,-(CH2).-; 

M' is selected from the group of -COOH. -(CH^.-COOH. -(CH,VC(0)-COOH, 
tetrazole. 




— N N 




28 




Rg, in each appearance, is ind^)endently selected from H, -C(X)H, -(CH^X-COOH, 
10 (CHj).-C(0)-COOH, tetrazole. 



9, 



^ o 



-OH 



,or 



V 



15 



R, is selected from H, halogen, -CFj, -OH, -COOH, -(CH2)„-C00H, 
-(CHj).-C(0)-COOH, -C,-Cj alkyl. -O-C.-Q alkyl, -NH(C,-Cg alkyl), -N(C,-Cs alkyD^; 

R,o is selected from the group of H, halogen, -CF3, -OH, -COOH, -(CHj)„-COOH, 
-(CHj)„-C(0)-COOH, -C,-Cg alkyl, -O-C.-Q alkyl, -NH(C,-Cs alkyl). -N(C,-Q alkyl)^. 





20 




or 
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\ X 

N^'-^CCi-Ce lower alkyl)^ 



-^^--'^<(Ci-C6 loweralkyf.or ^^^"^ ""(^rCe lower haloalkyi; . 

R„ is selected from H. C.-C, lower alkyl. C,-Q cycloalkyl. -CF,, -COOH. -(CH^.- 
COOH. -(CHj).-C(0)-COOH. 

^^^^^ --(ch,)h(^ ^ 

vdth a proviso that the con^lete moiety at the indole or indoline 3-positior. created by 
any combination of R, L'. M'. R,. R,, R.c and/or R,. shall contain at least one acrdic morety 
selectedftamorcontainingacarboxyUcacid,atetrazole.oramoietyofthefo™^^^ 



10 



n is an integer from 0 to 3; 



20 



25 



R, is selected from H, -CF, C,-Q lower alkyl, C.-C, lower alkoxy, C3-C,o 
cycloalkyl. -C.-Q alkyl-C3-C,o cycloalkyl. -CHO, halogen, or amoiety of the formula -L -M : 

indicates a linking or bridging group of the formulae -(CH^).-, -S-, -0-, 
-C(0)-. - W.-aO)-. - W.-CCOHCHA-. -(CH,)„-0-(CHA-, or -(Ciy.-S-(CH,V; 

MMs selected from: 

a) the group of C,-C, lower alkyl. C.-C, lower alkoxy. C,-C, cycloalkyl 
phenylor benzyl, the cycloalkyl phenylorbenzylrings being optionaltysu^^^^^^ 
to 3 substituents selected from halogen, C,-C„ alkyl. preferably C.-Q alkyl, C.-C, alkoxy. 
preferably C,-Q alkoxy. -NO,. -NH,. -CN. or -CF,; or 



30 



wo 99/43654 



PCTAJS99/03898 



b) a five-membered hetercxryclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to» furan, pyrrole, thiophene, imidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-Cjo alkyl, 

10 preferably Cj-Q alkyl, C,-C,o alkoxy, preferably Cj-C^ alkoxy, -NOj, -NHj, -CN, or -CF3; 
or 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine, 

15 piperidine, piperazine, thiazine, or morpholine, the six-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 
preferably Ci-C<j alkyl, C,-C,o alkoxy, preferably Cj-Q alkoxy, -CHO, -NOj, -NHj. -CN, - 
CF3 or -OH; or 

20 d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 

containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofiiran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-C,o alkyl, preferably C,-Cg alkyl, C,-C,o alkoxy, 

25 preferably Cj-Q alkoxy. -CHO, -NO2, -NH^, -CN, -CF3 or -OH; 

R5 is selected from C^-C^ lower alkyl, Cj-Cg lower alkoxy, -(CH2)n-C3-C5 cycloalkyl 
or -(CH2)„-A, -(CHjVS-A, or -(CH^^-OA wherein A is selected from : 
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or a phannaceutically acceptable salt thereof. 

Other compounds of this invention have the following formulae: 



PCT/US99/03898 




Rs Rs 



wherein: 

R,is selected form H, halogen, -CF3, -OH, -C.-C^ alkyl, C.-Q alkoxy, -NOj, -NHj, 
phenyl, -O-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 




Rj is selected from H, Cj-Cg alkyl, Cj-Q alkoxy, phenyl, -O-phenyl, benzyl, -O- 
benzyl, the phenyl and benzyl rings of these groups being optionally substittited by from 1 to 3 
20 substituents selected from halogen. C.-Cj alkyl, C,-Cj alkoxy, -NH^. -NO^, -CFj, or -OH; 

R7 is selected from -CF3, C,-Cj alkyl. C,-C^ alkoxy. -NH-(C,-Cs alkyl), -N-(C,-Cs 
alkyl)2. pyridinyl, thienyl. fiiryl, pyrrolyl. phenyl, pyrazolyl. thiazolyl, -O-phenyl, benzyl or - 
O-benzyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
25 selected from halogen. Cj-Q alkyl, C.-Cg alkoxy, -NH^. -NOj, -CFj, or -OH; 

Rj is selected from H, halogen, -CN, -CHO, -CFj, -OH. C,-C,o alkyl, preferably C,- 
Cj alkyl. C,-C,o alkoxy, preferably C,-Cj alkoxy, -CHO. -CN, -NOj, -NHj, -NH-C.-Cj 
alkyl, -N(C,-C5 alkyDj. -N-SO^-Cj-C^ alkyl. or -SOj-CpCe alkyl; 

30 
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R3 is selected from -COOH. -C(0)-COOH, -(CH,VC(O>C0OH. -(CH,).-COOH. 
-CH=CH-COOH. -(CH,)„-tetrazole, 



(Ci-Ce lower alkyl) 




Q s OH 

X^o" 1! 

10 ^ O .or O 

or a moiety selected from the formulae -L'-M" or L'M^ 

L' is a bridging or Unking moiety selected from a chemical bond, -(Oy.-. -S-. -0-, 

-C(Z)-NH-SOj-. or-C(Z)-NH-SOj-(CH,).-; 

M- is selected from the group of -COOH, -(CH,VCOOH. -TO.-C(0)-COOH. 
20 tetrazole, 

v- 

\_/ . «. 



RlO '^10 
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V 



OH 



or 



*Rio 



10 



V is a bridging or linking moiety selected from a chemical bond -S-, -0-, 
-C(0)-. -(CH,)„-C(0)-, -(CH,)„-C(0)-(CH,)„-, -(CE,\-0-(C}l,\-, -(CH,)„-S-(CH,)„-, 
-C(Z)-N(R,)-, -C(Z)-N(R,)-(CH,)„-, -C(0)-C(Z)-N(R«)-, -C(0)-C(Z)-N(R^-(CHj)„-, 
-C(Z)-NH-S02-, or -C(Z)-NH-S02-(CH2),-; 



15 



is the moiety 



20 



Rg, in each appearance, is independently selected from H, -COOH, -(CH^^-COOH, 
(CH2)„-C(0)-C00H, tetrazole, 



9 



^ O 



-OH 



,or 



V 



OH- 



R, is selected from H, halogen, -CFj, -OH, -COOH, -(CH2)„-COOH, 
-(CH2).-C(0)-C00H, -C,-C« alkyl, -0-C,-Q alkyl, -NH(C,-Cj alkyl). -N(C,-Q alkyl)j; 

R,o is selected from the group of H, halogen, -CFj. -OH, -COOH, -(CHj),-COOH, 
25 -(CHj)„-C(0).COOH, -C,-C« alkyl, -O-C.-C^ alkyl. -NH(C,-Cs alkyl), -N(C,-Cj alkyl),. 
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or 




\ X 

^(Ci-Ce lower alkyl)^ 



^^N^®^(Ci-C6 loweralkyi:, ^^N^ "^(d-Ce lower haloalkyi: ; 

R., is selected from H, C,-Q lower alkyl. C,-Q cycloalkyl, -CF3. -COOH. -(CH,).- 
COOH. -{CH,VC(0)-COOH, 



10 



t?8 



\ 

» 

with a proviso lhat the complete moiety at the indole or indoline 3-position created by 
15 any combination of R3. L', M', L^ M^ R. R,. R.c and/or R,. shall contain at least one 
acidic m<nety selected from or containing a carboxylic acid, a tetrazole. or a moiety of the 
foraiulae: 



9 v 1 %/ 



20 n is an integer from 0 to 3; 



25 



R, is selected from H, -CF3, C,-C, lower alkyl, C.-Q lower alkoxy, €3-0,0 
cycloalkyl. -C,-C, alkyl-C3-C,„ cycloalkyl. -CHO. halogen, or a moiety of the formula -L -M : 

indicates a linking or bridging group of the formulae -(CH^).-. -S-. -0-, 
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5 -C(0)-. -(CH^VCCO)-. .(CH,VC(0).(CH2)„-, -(CH^VO-CCH^V, or -(CH^VS.CCHj)^.; 
is selected from: 

a) the group of Cj-C^ lower alkyi, Cj-Q lower alkoxy, C^-C^^ cycloalkyl, 
10 phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by froni 1 

to 3 substituents selected from halogen, C,-C,o alkyl, preferably C,-Cg alkyl, C,-C,o alkoxy, 
preferably Cj-Q alkoxy, -NOj, -NH^, -CN, or -CF3; or 

b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
15 selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 

pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membeied heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 
preferably Cj-C^ alkyl, C,-C,o alkoxy, preferably C^ C^ alkoxy. -NOj, -NHj, -CN, or -CF3; 
or 

20 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine, 
piperidine, piperazine, thiazine, or morpholine, the six-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-Cjo alkyl, 

25 preferably C^-C^ alkyl, C,-Cio alkoxy, preferably C,-Q alkoxy, -CHO, -NOj, -NH^, -CN, - 
CFjOr-Oftor 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 

30 benzofuran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-Cio alkyl, preferably Cj-C^ alkyl, C,-C,o alkoxy, 
preferably Cj-C^ alkoxy, -CHO, -NO^, -NH^, -CN. -CF3 or -OH; 

35 R5 is selected from C,-C^ lower alkyl, Cj-C^ lower alkoxy, -(CH2)„-C3-C5 cycloalkyl, 

-(CH2VS-(CH2)„-C3-C5 cycloalkyl, -(CH2VO-(CH2)„-C3-C5 cycloalkyl, or the groups of: 

a) -(CH2)„-phenyI-0-phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CHjVO-phenyl- 
CH^-phenyl, -(CH2)„-phenyl-(0-CH2-phenyl)2, -CH2-phenyl-C(0)-benzothiazole or a moiety 
40 of the formulae: 
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Y 0 , ' 



10 wherein n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2 Y is C3-C 
cycloalkyl. phenyl, benzyl, napthyl, pyridinyl, quinolyl, furyl. thienyl pyrrolyl 
benzothiazole, or pyrimidinyl. the rings of these groups being optionally substituted by from 1 
to 3 substituents selected from H. halogen, -CF3, -OH, -C.-C. alkyl. C,-C, alkoxy, -NH, - 
NO^orafivemembeiedheterocycUc ling containing oneheteroatomselected from N, S, or O. 

15 preferably S or O; or 

b) amoiety of the formulae -(CH,VA. -(CH^.-S-A. or -(CH,VO-A, wherein A 
is the moiety: 




20 wherein 

D is H C.-Ce lower alkyl, C,-Q lower alkoxy, -CFj or -{CH^.-CP,; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl. thienyl 
or pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents 
selected from H, halogen, -CF3, -OH, -C.-C, alkyl. C,-Q alkoxy, -NH, or -NO,; 
25 or a pharmaceutically acceptable salt thereof. 

Another preferred group of this invention are those of the formulae: 
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5 Rs Rs 

wherein: 

R,is selected form H, halogen, -CF3, -OH, -C^-C^ alkyl, C^-C^ alkoxy, -NOj. phenyl, 
-O-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 




is selected from H, Cj-C^ alkyl, Cj-C^ alkoxy, phenyl, -O-phenyl, benzyl, -O- 
benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
15 substituents selected from halogen, C,-Q alkyl, C,-Q alkoxy, -NH^, -NOj, -CF3, or -OH; 

R7 is selected from -CF3, 0,-0^ alkyl, C^-C^ alkoxy, -NH-(C,-C^ alkyl), -N-(C,-Q 
alkyl)2, pyridinyl, thienyl, furyl, pynolyl, phenyl, -O-phenyl, benzyl, -O-benzyl, pyrazolyl 
and thiazolyl, the rmgs of these groups being optionally substituted byifrom 1 to 3 substituents 
20 selected from halogen, 0,-0^ alkyl. C,-C^ alkoxy, -NOj, -NHj, -CF3, or -OH; 

R2 is selected from H, halogen, -CN, -CHO, -CF3, -OH, C,-Cjo alkyl, preferably C,- 
C, alkyl, C,-Cio alkoxy, preferably CpQ alkoxy, -CHO, -CN, -NO^, -NH^, -NH-C,-Cg 
alkyl, -N(C,-C^ alkyl)^, -N-SOj-Cj-C^ alkyl, or -SOj-Cj-C^ alkyl; 

25 

R3 is selected from -COOH, -C(0)-COOH, -(CH2)„-C(0)-C00H, -(CH^VCOOH, 
-CH=CH-COOH, -(CH2)„C(0)NS(0)(0)(C,-C, lower alkyl), -(CH2)nC(0)NS(0)(0)(C,-C, 
lower haloalkyl). 
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o Rs 



Rio . R« 



(CH2), 



10 



15 



o 




N 



(CH2) 





Rio 



or 



) V 



— n(H2C; 



-R11 




Rg is selected from H. -COOH, -(Ciy .-COOH, -(CH^„-C(0)-COOH; 

R, is selected from H, halogen. -CF,, -OH, -COOH, -(CH,)„-COOH, 
-(CHA-C(O)-COOH. -C,-Q alkyl, -0-C,-Q alkyl, -NH(C,-C. alkyl), -N(C,-Q alkylV, 

R,„ is selected from the group of H. halogen, -CF3, -OH, -COOH, -(CH,)„-COOH, 
20 -(CH,VC(0)-COOH, -C,-C, alkyl. -0-C,-C. alkyl. -NH(C.-Q alkyl), -N(C.-Ce alkyl),. 
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(CrCe tower alkyi) 




W*^ ^(CrCe lower alkyl^ 



(Ci-Ce lower haloalkyi; . 



R„ is selected from H, C,-Cj lower alkyl, -CF^, -COOH, -(CHj),-COOH, 
-(CHj)„-C(0>COOH, or 



n is an intego- from 0 to 3; 

.R4 is selected from H, -CFj, Cj-Q lower alkyl, C,-Q lower alkoxy, Cj-Cm 
cycloalkyl, -Cj-Q alkyl-Cj-Cio cycloalkyl. -CHO, halogen, or a moiety of the formula -L^-M^: 

V indicates a linking or bridging group of the formulae -(CHj)^-, -S-, -0-, 
-C(0)-. -(CHjVC(O)-, .(CHj).-C(0)-(CH2).-, -(CH2).-0-(CH^„-, or-(CH^„-S-(CH^.-; 

is selected from: 

a) the group of Cj-Q lower alkyl, €,-€4 lower alkoxy, Cj-Cm cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by from 1 
to 3 substituents selected from halogen, C,-C,(, alkyl, preferably C.-Q alkyl, C,-C,o alkoxy, 
preferably C,-Cj alkoxy, -NOj, -NH^, -CN, or -CF,; or 
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b) a five-metnbered heterocyclic ring containing one or two ring heteroatoms 
selected from N. S or O including, but not limited to, furan, pyrrole, thiophene, .midazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole. the five-membered heterocyclic nng bang 
optionally substituted by from 1 to 3 substiments selected from halogen, C,-C,o 

10 preferably C.-C, alkyl. C,-C.o alkoxy, preferably C,-C, alkoxy. -NO,, -NH,. -CN, or -CF,; 
or 

c) a six-membered heterocyclic ring containing one. two or three ring heteroatoms 
selected from N, S or O including, but not limited to. pyridine, pyrazine. pynmidme. 

15 piperidine, piperazine, thiazine. or morpholine. the six-membered heterocyclic nng being 
optionally substituted by from 1 to 3 substituents selected from halogen, C.-C,, alkyl, 
preferably C.-Q alkyl. C,-C,o alkoxy. preferably C.-Q alkoxy. -CHO. -NO,. -NH,. -CN, - 
CFj or -OH; or 

20 d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 

containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofuran. chromene, indole, isoindole, indoline. isoindoline, napthalene, punne. qmnohne 
or isoquinoline, the bicycUc ring moiety being optionally substimted by from 1 to 3 
substiments selected from halogen. C,-C.o alkyl. preferably C,-Q alkyl. C.-C,o alkoxy. 

25 preferably C,-C, alkoxy. -CHO. -NO,. -NH,. -CN. -CP, or -OH; 

R, is selected from C,-Ce lower alkyl, C,-Q lower alkoxy. -(CH,VC,-C, cycloalkyl 
or -(CH,).-A. -(CH,).-S-A. or -(CH^-O-A wherein A is selected from: 



30 
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D is H, Cj-Cj lower alkyi, Cj-C^ lower alkoxy, or -CFj; 
15 R,2 is H, Cj-Q lower alkyl, C,-C^ lower alkoxy, or -CF3; 

or a pbannaceudcally acceptable salt thereof. 

The compounds of this invention have the following formulae: 
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or 




wherein: 



R, is selected form H, halogen, -CF3, -OH, -C.-C, alkyl, C,-C, alkoxy. -NO,, -NH„ 
10 phenyl. -0-phenyl. benzyl. -O-benzyl. -S-benzyl or a moiety of the formulae: 



R7' 




>?6 



R7' 



V 



15 "7 



or 



7s 



20 



R, is selected from H. C,-C, alkyl, C,-C, alkoxy. phenyl, -0-phenyl. benzyl. ^ 
benzyl, the phenyl and benzyl ringsof these groups being optionally substituted by ftom 1 to3 

substituents selected from halogen, C,-Q alkyl, C,-Q alkoxy. -NO^. -NH,, -CF,. or -OH; 

R, is selected from -CF3. C,-C, alkyl, C.-C^ alkoxy, -NH-(C,-Q alkyl). -N-(C,-C, 
alkyl),, pyridinyl. thienyl. furyl. pyrrolyl. phenyl, pyrazolyl, thiazolyl, -0-phenyl, benzyl or - 
O-benzyl. the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen. C,-C, alkyl, C,-Q alkoxy, -NO,. -NH,. -CF3. or -OH; 



25 
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5 R2 is selected from H, halogen, -CN. -CHO, -CF3. -OH, C,-C,o alkyl. preferably C,- 

Cg alkyl. C,-C,o alkoxy, preferably C.-Cj alkoxy, -CHO, -CN, -NOj, -NHj. -NH-C.-C^ 
alkyl, -N(C,-Cs alkyl)^, -N-SOj-C,-Cj alkyl, or -S02-C,-Cj alkyl; 

Rj is selected from -COOH, -C(0)-COOH, -(CH2),-C(0)-C00H, -(CHj)„-COOH. 
10 -CH=CH-C00H, -(CH2)„-tetrazole, 




O S OH 

15 

or a moiety selected from tbe formulae -L'-M'; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CHj),-, -S-, -0-, 
-C(0)-. -(CH^„-C(0)-. -(CH^.-C(0)-(CH2V. -(Oy^-O-CCH^V.-CCH^VS-CCH^).-, 
20 -C(Z)-N(R«)-, -C(Z)-N(Rs)-(CH2)„-, -C(0)-C(Z)-N(Rj)-, -C(0)-C(Z)-N(R«)-(CHj)„-, 
-C(Z)-NH-S02-, or-C(Z)-NH-SOj-(CHj).-; 

M' is selected from the group of -COOH, -(CHj)„-COOH, -(CHj).-C(0)-C00H. 
tetrazole, 

25 
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S Rs 



-V7 



0^8 



Rio 



Rio 



N R8 



Rio 



10 




9 V/ 



"OH 



or 



Rs 



Rg, in each appearance, is independently selected from H. -COOH, -(CH2)„-COOH, 
(CH2).-C(0)-COOH, tetrazole, 

« V 

15 R, is selected from H, halogen, -CF3, -OH, -COOH, -(CH^VCOOH, 

-(CH^„-C(0)-COOH, -C,-C, alkyl, -O-C.-Q alkyl, -NH(C,-C, alkyl), -N(C,-Q alkylV, 

R,o is selected from the group of H, halogen, -CF3, -OH. -COOH, -(CH2)„-C00H, 
-(CH^.-C(0)-C00H, -C,-C, alkyl. -0-C,-C. alkyl, -NH(C,-Q alkyl), -N(C,-C, alkyl),. 

20 
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/-|>R9 

(/ \ 




or 



10 




N-^ (CrCe lower alkyi) 



W ^(CrCe lower alkyi; 



Q> .0 



'(Ci-Ce lower haloalkyi; . 



R„ is selected from H, C.-Cg lower alkyi, Cj-Q cycloalkyl, -CFj, -COOH, -(CHj), 
COOH, -(CH2).-C(0)-COOH, 




15 with a proviso that the complete moiety at the indole or indoline 3-position created by 

any combination of Rj, L', M', Rg, R,, Rj^, and/or R„ shall contain at least one acidic moiety 
selected from or containing a carboxylic acid, a tetrazole, or a moiety of the formulae: 



^ O 



-OH 



OH 



or 



20 



n is an integer from 0 to 3; 
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5 R, is selected from H. -CF,. C,-C, lower alkyl. C,-Q lower alkoxy, C3-C.0 

cycloalkyl. -C,-Q alkyl-C3-C,o cycloalkyl. -CHO, halogen, or a moiety of the formula -L -M : 

indicates a linking or bridging group of the formulae -(CH^X-, -S-, -0-, 
-C(0)-, -(CH3).-C(0)-. -(CHA-C(OHCH^.-. -(CH,VO-(CH^.-. or -(CHA-S-(CH,V, - 
10 C(0)C(0)X; 

where X is O or N. 

is selected from: 



15 



a) the group of C,-Q lower alkyl. C,-Q lower alkoxy, C^-C.^ cycloalkyl. 
phenyl or benzyl, the cycloalkyl. phenyl or benzyl rings being optionally substituted by from 1 
to 3 substituents selected from halogen, C,-C,o alkyl, preferably C,-Q alkyl, C,-C,o alkoxy. 
preferably C.-Cj alkoxy, -NO,, -NH,, -CN, or -CF,; or 

20 b) a five-membered heterocyclic ring containing one or two ring heteroatoms 

selected from N, S or O including, but not limited to, furan, pyrrole, thiophene. imidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membered heterocycUc ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,„ alkyl, 
preferably C,-Q alkyl. C,-C,o alkoxy, preferably C,-Q alkoxy, -NO,, -NH„ -CN. or -CF,; 

25 or 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to. pyridine, pyrazine, pyrimidine, 
piperidine. piperazine. thiazine, or morpholine, the six-membered heterocycUc ring being 

30 optionally substitoted by from 1 to 3 substituents selected from halogen, C,-C,o aUcyl, 
preferably C,-Q alkyl, C,-C,o alkoxy, preferably C,-C, alkoxy. -CHO, -NO,, -NH,. -CN. - 
CF3or-OH;or 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionaUy 
containing from 1 to 3 ring heteroatoms selected from N. S or O including, but not limited to 
benzofuran. chromene. indole, isoindole, indoline, isoindoUne, napthalene, purine, qumohne 
or isoquinoline, the bicycUc ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen. C,-C.„ alkyl, preferably C,-C, alkyl, C,-C,o alkoxy, 
preferably C.-C, alkoxy, -CHO. -NO,. -NH„ -CN, -CF3 or -OH; 



35 



40 
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5 Rj is selected from -(CHi\-S-(CH^^-CyC, cycloalkyl, -(CH2).-0-(CH2VC3-Cs 

cycloalkyl, or the groups of: 

a) -(CHjVphenyl-O-phenyl. -(CH2)„-phenyl-CHj-phenyl, -(CH^VO-phenyl- 
CHj-phenyl, -(CHiVphenyl-CO-CHj-phenyOj, -CH2-phenyl-C(0)-benzothia2ole or a moiety 

10 of the formulae: 

wherein n is an intega: from 0 to 3, preferably 1 to 3, more preferably 1 to 2, Y is Cj-Cj 
cycloalkyl, phenyl, benzyl, napthyl, pyridinyl, quinolyl, fuiyl, thienyl, pyrrolyl, 
benzothiazole or pyrimidinyl, the rings of these groups being optionally substimted by from 1 
to 3 substituents selected from H, halogen, -CFj, -OH, -Cj-Cg allcyl, C,-Cs alkoxy, -NOj, - 
20 NHj or a five membered heterocyclic ring containing one heteroatom selected from N, S, or O 
preferably S or O; or 

/(CH2)rTv 

b) a moiety of the formula y wherein n is an integer from 0 to 3, 
preferably 1 to 3, more preferably 1 to 2, Y is napthyl, pyridinyl, quinolyl, furyl, thienyl, 

25 pyrrolyl benzothiazole, or pyrimidinyl, the rings of these groups being optionally substituted 
by from 1 to 3 substituents selected from H, halogen, -CF3, -OH, -Cj-Cg alkyl, Cj-Q alkoxy, 
-NHj, -NOjOr a five membered heterocyclic ring containing one heteroatom selected from N, 
S, or O, preferably S or O; or 

30 c) a moiety of the formulae -(CHj^A, -(CH2)„-S-A, or -(CH^VO-A, wherein A 

is the moiety: 




wherein 
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D is H, C,-Q lower alkyl, C,-C, lower alkoxy, -(CHi)„-CF,or -CF,; 

B and C are independenUy selected ftom phenyl, pyridinyl. pyrimidinyl, furyl. thienyl . 
or pynolyl groups, each optionally substituted by from 1 to 3. preferably 1 to 2. substituents 
selected from H. halogen. -CF,, -OH. -C,-Q alkyl. C,-C, alkoxy. -NH, or -NO,; 
or a pharmaceuticaUy acceptable salt thereof. 

In a fiirther preferred group within the subgenus above. R, is benzyloxy and R,. R3 
and R5 are as defined above. 

Yet another preferred group herein are the compounds of the formulae: 



15 




wherein: 

R, is selected form H. halogen, -CF,, -OH. -C,-C, alkyl. C.-Q alkoxy. -NO,, -NH„ 
20 phenyl, -0-phenyl. benzyl. -O-benzyl, -S-benzyl or a moiety of the formulae: 



V I 



R,-^"^. f< ^. ^' . " 

f f 1° 



7\ 



25 R, is selected from H. C,-C, alkyl. C,-Q alkoxy. phenyl, -0-phenyl, benzyl. -O- 

benzyl, the phenyl andbenzylringsofthese groups being optionally substitutedby from 1 to 3 

substiments selected from halogen, C,-C, alkyl. C.-C, alkoxy. -NH,. -NO,. -CF,, or -OH; 
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5 R, is selected from -CFj, C.-Cj alkyl, C.-Cg alkoxy. -NH-(C,-C4 alkyl), -N-(C,-Q 

alkyl);, pyridinyl, thienyl, furyl, pyrrolyl, phenyl, -0-phenyl, benzyl, -0-benzyl, pyiazolyl or 
thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, €,-€5 alkyl, C,-Cj alkoxy, -NHj, -NOj, -CFj. or -OH; 

10 Rj is selected from -COOH, -C(0)-COOH, -(CH2)„-C(0)-C00H, -(CH2)„-C00H, 

-CH=CH-COOH, -(CH2)„C(0)NS(0)(0)(C,-C, lower alkyl), -(CHj)„C(0)NS(0)(0)(C,-Q 
lower haioalkyl). 
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Rio 



or 




R and R, are independently selected from H, halogen, -CF3. -OH, -COOH, -(CH^),- 
10 COOH. -(CHA-C(O)-COOH. -C,-C, alkyl, -0-C,-Q alkyl, -NH(C.-Q alkyl), or -N(C,-C, 
alkyl)2; 

R,„ is selected from the group of H. halogen, -CF3, -OH. -COOH. -(CH,VCOOH, 
-(CH3).-C(0)-C00H. -C,-C, alkyl, -0-C,-Q alkyl. -NH(C,-Q alkyl). -N(C,-C, alkyl),. 



15 



•?8 



,or 




\^ ^(Ci-Ce lower alkyl)^ 



^(Ci-Ce lower alkyl^ 



Ce lower haloalkyi; ; 



20 



R„ is selected from H. C,-C, lower alkyl, -CF3. -COOH, -(CH,).-COOH, 
-(CHj)„-C(0)-COOH,or 
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n is an integer from 0 to 3; 



is selected from H, -CFj, C,-Q lower alkyl, C,-Q lower alkoxy, or halogen; 



Rj is selected from C,-Cg lower alkyl, C,-Cg lower alkoxy, -(CH^VCj-Cs cycloalkyl 



or the groups of: 

a) -C(0)-0-(CHj)„-C3-C5 cycloalkyl. -(CH^X-phenyl, -(CH^„-S-phenyl, - 
15 (CHj)„-phenyl-0-phenyl, -(CHj)„-phenyl-CH2-phenyl, -(CH^X-O-phenyl-CH^-phenyl, - 

(CH2)„-phenyl-(0-CH2-phenyl)2, -C(0)-0-phenyl, -C(0)-0-benzyl, -C(0)-0-pyridinyl, - 
C(0)-0-napthyl, -(CH2),-S-napthyI, -(CHj)„-S-pyridinyl. -(CH^Vpyridinyl or -{CH^,- 
napthyl, the phenyl, pyridinyl and napthyl rings of these groups being optionally substituted by 
from 1 to 3 substituents selected from H, halogen, -CF,, -OH, -C,-Cj alkyl, C.-C^ alkoxy, - 
20 NHj, or -NOj; or 

b) a moiety of the formula -{CHj)„-A, -(O^.-S-A, or -{CHj),-0-A, wherein A is 
the moie^: 



D is H, C,-Q lower alkyl, Cj-Q lower alkoxy, or -CPj; 

B and C are independenfly selected from phenyl, pyridinyl, fuiyl, thienyl or pyrrolyl 



groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substiments selected from 
30 H, halogen, -CFj, -OH, -C,-Q alkyl, C.-Q alkoxy, -NH^. or -NO^; 
or a pbarmaceuticaUy acceptable salt thereof. 

Detailed Description of the Invention 




25 wherein 
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5 As used herein, the terms "aryl" and "substimted aryl" are understood to include 

monocyclic, particularly including five- and six-membered monocycUc. aromatic and 
heteroaromatic ring moieties and bicyclic aromatic and heleroaromatic ring moieties, 
particularly including those having from 9 to 10 ring atoms. Among these aryl groups are 
understood to be phenyl rings, including those found in phenoxy , benzyl, benzyloxy, biphenyi 

10 andothersuchmoieties. The aiyl and heteroaryl groups of this invention also include the 

following: 

a) a five-membered heterocyclic ring containing one or two ring hetsroatoms 
selected from N. S or O including, but not Umited to, furan, pyrrole. Uiiophene. imidazole, 

15 pyrazole. isotiiiazole, isoxazole, pyrrolidine, pynoline. imidazolidine, pyrazolidine, pyrazole, 
pyrazoline, imidazole, tetrazole, or oxatiiiazole; or 

b) a six-membered heterocycUc ring containmg one. two or three ring heteroatoms 
selected from N, S or O including, but not limited to. pyran, pyridine, pyrazine. pyrimidine, 

20 pyridazine, piperidine, piperazine. tetrazine. thiazine. thiadizine. oxazine. or morpholine; or 

c) a bicyclic ring moiety optionally containing from 1 to 3 ring heteroatoms 
selected from N. S or O including, but not limited to benzofuran, chromene, indole, isoindole, 
indoline. isoindoline, napthalene, purine, indolizine, indazole, quinoline. isoquinoline. 

25 quinolizine, quinazoline, cinnoUne, phthalazine. or napthyridine. 

The "substituted aryl" groups of this invention include such moieties being optionally 
substituted by from 1 to 3 substituents selected from halogen. C,-C,o alkyl. preferably C,-Q 
alkyl. C,-C,„ alkoxy. preferably C.-Q alkoxy. -CHO. -COOH or esters thereof, -NO, -NH, 
30 -CN, -CFj or -OH or combinations tiiereof. such as -CEfFj, -NHCCH,), etc. 

A preferred subset of tiiese groups, optionally substituted as just described, include 
moieties formed from benzene, pyridine, napthylene or quinoline rings. A fiirther preferred 
group includes those of furan, pyrrole, thiophene, pyrimidine. and morpholine rings. A 
35 preferred group of bicycUc aromatic groups includes benzofuran. indole, napthalene, and 
quinoline rings. 

The alkyl. alkenyl and alkinyl groups referred to herein indicate such groups having 
from 1 to 10. preferably 1 to 6 carbon atoms, and may be straight, branched or cyclic. Unless 
40 indicatedotherwiscitisprefenedtiiatdiesegroupsbestraightorbranched. Halogens herein 

are understood to include F. CI, Br and I. 
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5 As used herein, "phospholipase enzyme activity" means positive activity in an assay for 

metabolism of phospholipids (preferably one of the assays described in Example 1 16 below). 
A compound has "phospholipase enzyme inhibiting activity" when it inhibits the activity of a 
phospholipase (preferably cPLAj) in any available assay (preferably an assay described below 
in Example 1 16 or Example 1 17) for enzyme activity. In preferred embodiments, a compound 

10 has ( 1) an IC^ value of less than about 25 jiM, preferably less than about 6 (iM, in the 
LysoPC assay; (2) an IC50 value of less than about 50 nM in the vesicle assay; (3) an IC50 
value of less than about 1 pM m the PMN assay; (4) an IC50 value of less than about 15 fiM in 
the Coumarine assay; and/or (5) measurable activity (preferably at least about 5% reduction in 
edema, more preferably at least about 10% reduction, more preferably at least about 15%, most 

1 5 preferably 20-30%) in the rat carrageenan-induced footpad edema test. 

Compounds of the present invention are useful for inhibiting phospholipase enzyme 
(preferably cPLAj) activity and, therefore, are useful in "treating" (i.e., treating, preventing or 
ameliorating) inflanunatory or inflanmiation-related responses or conditions (e.g., rheumatoid 
20 arthritis, psoriasis, asthma, inflammatory bowel disease, and other diseases mediated by 
prostaglandins, leukotrienes or PAF) and other conditions, such as osteoporosis, colitis, 
myelogenous leukemia, diabetes, wasting and atherosclerosis. 

The present invention encompasses both pharmaceutical compositions and therapeutic 
25 methods of treatment or use which employ compounds of the present invention. 

Compounds of the present invention may be used in a pharmaceutical composition 
when combined with a pharmaceutically acceptable carrier. Such a composition may also 
contain (in addition to a compound or compounds of the present invention and a carrier) 

30 diluents, fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the 
art. The term "pharmaceutically acceptable" means a non-toxic material that does not interfere 
with the effectiveness of the biological activity of the active ingredient(s). The characteristics 
of the carrier will depend on the route of administration. The pharmaceutical composition may 
further contain other anti-mflammatory agents. Such additional factors and/or agents may be 

35 included in the pharmaceutical composition to produce a synergistic effect with compounds of 
tiie present invention, or to minimize side effects caused by die compound of the present 
invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 
40 which compounds of the present mvention are combined, in addition to otiier pharmaceutically 



55 



PCT/US99/03898 

WO 99/43654 

5 acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers. Uquid crystals, or lameUar layers in aqueous solution. Suitable 
lipids for liposomal formulation include, without limitation, monoglycerides, diglycendes. 
sulfatides. lysolecithin. phosphoUpids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, m U.S. 

10 Patent No. 4,235,871; U.S. Patent No. 4,501,728; U.S. Patent No. 4,837,028; and U.S. 
Patent No. 4,737,323, all of which are incorporated herein by reference. 

As used herein, the term "therapeutically effective amount" means the total amount of 
each active component of the pharmaceutical composition or method that is sufficient to show a 

15 meaningful patient benefit. i.e.. treatment, healing, prevention or amelioration of an 

inflammatory response or condition, or an increase in rate of treatment, healing, prevention or 
ameUoration of such conditions. When applied to an individual active ingredient, administered 
alone, the term refers to that ingredient alone. When applied to a combination, the term refers 
to combined amounts of the active ingredients that result in the therapeutic effect, whether 

20 administered in combination, serially or simultaneously. 

In practicing the method of treatment or use of the present invention, a therapeutically 
effective amount of a compound of the present invention is administered to a mammal having a 
condition to be treated. Compounds of the present invention may be administered in 
25 accordance witii tiie method of tiie invention either alone or in combination with other tiierapies 
such as treatments employing oflier anti-inflarmnatory agents, cytokines, lymphokines or other 
hematopoietic factors. When co-administeied with one or more otiier anti-inflammatory 
agents, cytokines, lymphokines or oflier hematopoietic factors, compounds of flie present 
invention may be administered eitiier simultaneously with tiie otiier anti-inflammatoiy agent(s), 
30 cytokine(s), lymphokine(s). otiier hematopoietic factor(s), tiirombolytic or anti-tiirombotic 

factors orsequentially. If administered sequentially, tiie attending physician will decide on flie 
appropriate sequence of administering compounds of tiie present invention m combination witii 
odier anti-mflammatory agent(s). cytokine(s). lymphokine(s). oflier hematopoietic factor(s). 
tiirombolytic or anti-flirombotic factors. 

Administration of compounds of tiie present invention used in tiie pharmaceutical 
composition or to practice tiie method of tiie present invention can be carried out in a variety of 
conventional ways, such as oral ingestion, inhalation, or cutaneous, subcutaneous, or 
intravenous injection. 

40 
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5 When a therapeutically effective amount of compounds of the present invention is 

administered orally, compounds of the present invention will be in the fonn of a tablet, 
capsule, powder, solution or elixir. When administered in tablet form, the pharmaceutical 
composition of the invention may additionally contain a solid carrier such as a gelatin or an 
adjuvant. The tablet, capsule, and powder contain from about 5 to 95% compound of the 

10 present invention, and preferably from about 25 to 90% compound of the present invention. 
When administered in liquid form, a liquid carrier such as water, petroleum, oils of animal or 
plant origin such as peanut oil, mineral oil, soybean oil, or sesame oil, or synthetic oils may be 
added. The liquid form of the pharmaceutical composition may further contain physiological 
saline solution, dextrose or other saccharide solution, or glycols such as ethylene glycol, 

15 propylene glycol or polyethylene glycol. When administered in liquid form, the pharmaceutical 
composition contains from about 0.5 to 90% by weight of compound of the present invention, 
and preferably from about 1 to 50% compound of the present invention. 

When a therapeutically effective amount of compounds of the present invention is 
20 administered by intravenous, cutaneous or subcutaneous mjection, compounds of the present 
invention will be in the form of a pyrogen-free, parenterally acceptable aqueous solution. The 
preparation of such parenterally acceptable protein solutions, having due regard to pH, 
isotonicity, stability, and the like, is within the skill in the art. A preferred pharmaceutical 
composition for intravenous, cutaneous, or subcutaneous injection should contain, in addition 
25 to compounds of the present invention, an isotonic vehicle such as Sodium Chloride Injection. 
Ringer's Injection, Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated 
Ringer's Injection, or other vehicle as known in the art. The pharmaceutical composition of the 
present invention may also contain stabilizers, preservatives, buffers, antioxidants, or other 
additives known to those of skill in the art 

30 

The amount of compound(s) of the present invention in the pharmaceutical composition 
of the present invention will depend upon the nature and severity of the condition being treated, 
and on the nature of prior treatments which the patient has undergone. Ultimately, the 
attending physician will decide the amount of compound of the present invention with which to 

35 treat each individual patient InitiaUy, the attending physician will administer low doses of 
compound of the present mvention and observe the patient's response. Larger doses of 
compounds of the present invention may be administered until the optimal ther^utic effect is 
obtained for the patient, and at that point the dosage is not increased further. It is contemplated 
that the various pharmaceutical compositions used to practice the method of the present 

40 invention should contain about 0. 1 \ig to about 100 mg (preferably about . 1 mg to about 50 
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5 mg, more preferably about 1 mgtoabout2mg)of compound of the present invention per kg 
body weight. 

The duration of intravenous therapy using the pharmaceutical composition of the 
present invention wiU vary, depending on the severity of the disease being treated and the 
10 condition and potential idiosyncratic response of each individual patient. It is contemplated that 
the duration of each appUcation of the compounds of the present invention will be in the range 
of 12 to 24 hours of continuous intravenous administration. Ultimately the attending physician 
wUl decide on the appropriate duration of intravenous therapy using the pharmaceutical 
composition of the present invention. 

Compounds of the present invention invention can be made according to the methods 
and examples described below. Synthesis of preferred compounds of the present invention are 
described in the examples below. 



15 



20 Method A 

The indole may be alkylated at the c-3 position with the appropriate alkyl bromide and 
treatment witii a lewis acid such as silver(Doxide or silver tetrafluoroborate in a solvent such as 
dioxane or THF at elevated temperatures of 50 -C-IOO-C. Alternatively it may be alkylated in 

25 a two step procedure by treatment of tiie indole with n-BuU in a solvent such as THF or edier 
foUowed by Zna2 and then concentrated and treated with the appropriate alkylating agent in a 
variety of solvents such as THF, etiier, toluene or benzene. The indole nitrogen may tiien be 
alkylated by treatment with a strong base such as sodium bis(trimetiiylsilyl)amide, n-BuLi, 
sodimn hydride or potassium hydride in a solvent such as DMF, DMSO or THF foUowed by 
30 exposure to the appropriate alkyl halide. The ester can be hydrolyzed under basic conditions 
witii sodium hydroxide in water and metiianol and THF. Alternatively it may be cleaved by 
treatment witii sodium tiiiometiioxide in a solvent such as THF or DMF at elevated 
temperatures (50 'C - 100 'Q. The product acid by be coupled to a sulfonamide by tiie agency 
of a variety of coupling reagents such as DCC, EDQ or carbonyl diimidazole in a solvent such 

35 as THF, metiiylene chloride, dicMoroetiiane or DMF in the presence of a base such as trietiiyl 
amineand/orN,N-dimediyl pyridine. In the case of Rl =nitrotiienitro group can be reduced 
by exposure to Pt/C in tiie presence of hydrogen in a solvent such as metiianol, etiiyl acetate or 
THF. The resulting amine can be acylated or sulfonylated by exposure to the appropriate agent 
in tiie presence of a base such as triethyl amine, sodium bicarbonate or pyridine in a biphasic 

40 solvent system such as metiiylene chloride:water (1:1) or THF:water (1:1) or a monophasic 
organic solvent such as metiiylene chloride, THF or DMF wifli trietiiylamine. The resulting 
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5 acid may then be hydrolyzed and modified as described above. Also in the case R 1 = Br, it 
may be replaced with the copper salt of the desired nucleophile such as thiomethoxide, 
methoxide or sulphinic acid. 



Method A 
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R5CI 
H20 



NaHC03 
CH2a2 



R» 

NH2,nitro, halogen 
alkyl 

5.6-melhylenedioxy 
methoxy 



C02Me 



alkyl. aryl 
heterocyclic 



PCTAjS99/03898 
CO2H 





CH2CI2 
EDCl 
DMAP 
R4SO2NH2 



R5 

aryl carbamate 
alkyl urea 
alkyl amide 
aryl amide 
sulfonamide 



R6 

halogen, 
methoxy 



Methods 



10 



m indoleglyoxalyl chloride may be reacted with the desired amino ester in abiphasic system 
with methylene chloride and saturated sodium bicarbonate or in amonophasic system with a 
solvent such as methylene chloride, ethyl acetate or THF and abase such as triethylamme 
Hunigsbase orpyridine. The indole mtrogen may thenbeaU^^^^^ 

reagents in a solvent such as DMF, DMSO or THF and a base such as sodium hydnde, n-BuU 
or potassium bis(trimethylsayl)amide. The ester may then be hydrolyzed with sodium 
15 hydroxide or Uthium hydroxide m a solvent system such as water:methanol:THF. 
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Method B 




Method C 

The 3-carboxyindole is elaborated via reductive amination by allowing the aldehyde to 
condense with an amino ester in a solvent such as methylene chloride or dichloromethane with 
or without acetic acid. The resulting imine is reduced in-situ with a reducing agent such as 
sodium borohydride, sodium cyanoborohydride or sodium triacetoxyborohydride. The acid is 
then prepared by hydrolysis of die resulting ester with sodium hydroxide or lithium hydroxide 
in a solvent system such as water:methanol:THF. 
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Method C 





l)NaBH(0Ac)3 
acetic acid 
CHiQCHaCl 




2)NaOH 
MeOH 
THF 





Rl = alkyl ^N'' 




Jr 



0R> -J^ 



MetiK)dD 

S-benzyloxyindole may be treated with a base such at methyl or ethyl grignard and acylated at 
10 the 3-posiUon with ethyloxychloride in a suitoble solvent such at ether or THF. The indole 
nitrogen may then be alkylated with a benzylbromide by the action of a base such as sodhim 
hydride or n-butyllithium in a solvent such a THF or DMF. The ester is then hydrolysed under 
basic conditions with sodium hydroxide or tetrabutylammonium hydroxide in a suitable solvent 
system such at watenMeOHiTHF. Coupling of the appropriate aminoester may then be effected 
15 by the use of a coupling agent such as DCC or EDCI in a solvent such as methylenechloride, 
THF or DMF. The target acid may the be revealed by hydrolysis of the ester under the same 
conditions discussed above. 
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Indole-3-acetic acid was alkylated with an appropriate alkyl bromide which was then subjected 
10 to Suzuki coupling conditions using Pd(PPh3)4 as a catalyst in a mixed solvent (ethanol- 
benzene-water) at elevated temperature to give the l-alkyl-5-substituted indole. 
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COOH 




'PfzNEt 



n 



1,5 (C6H5)4Pd 

NajCOj 



COOH 



m 



R5 


R1 

Br-^ 








CF3 




CO- 




0^ 



Method F 

Alkylation of the nitrogen atom of I with a suitable base such a sodium hydride or potassium 
carbonate and an alkyl halide gave the aldehyde n. The aldehyde could be transformed to the 
thiazolidinedione ffl using a base such as piperdine and isolated with an acid such as acetic 
acid. Deprotonation with a suitable base such as sodium hydride and alkylation on the nitrogen 
atom of the thiazoUdinedione with selected electtophiles such as alkyl or benzyl haUdes 
provided compounds such as IV. 
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Method G 

The nitro-indole I was converted to the unsaturated ester via a Homer-Wittig reaction with 
10 trimethoxyphosphonoacetate in a suitable solvent such.as tetrahydrofuran. Reduction of the 
nitro group of U can be accomplished via hydrogenation with palladium on carbon in the 
presence of hydrogen and acylation of the resulting amine under Schotten-Bowmann 
conditions to give amides such as m. Saponification of the ester function gave the acid-indole 
IV. 
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Method G 




Method H 

5-Chloro-2-methylindole could be leductively alkylated at the 3-position with a suitable 
aldehyde in the presence of an acid such as trifluoroacetic acid and a reducing agent such as 
triethylsilane in a suitable solvent such as methylene chloride to give the ester H. The nitrogen 
atom could be alkylated by treatment with a suitable base such as sodium hydride and diphenyl 
bromo methane and the resulting compound ffl could be saponified to give IV. 
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Method H 




COjMe 



NaH 
R-Br 

V 



5 




Method I 

The starting indole is C3 fianctionalized by either reaction of DMF/POC13 or by reacting the 
magnesium salt of the indole with methyl oxalyl chloride. The resulting esters and aldehydes 

10 were then Nalkylated by treating the salt of the indole, generated by treating the indole with a 
strong base, with a variety of alkyl halides. In th case of the aldehydes, when r' is a nitro 
group, the nitro is reduced to the amine using Pt/C and H2 or copper acetate/sodium 
borohydride and then acylated usind various acid chlorides, isocyanates, chloroformates or 
reductively alkylated using aldehydes and sodium triacetoxyborohydride. These aldehydes 

15 could then be oxidised to the desired acid which could be coupled to an amino alkyl or aryl 
esters by an EDQ coupling method or by first transforming the acid into the acid chloride 
under the action of oxalyl chloride and the reacting this with an antiino alkyl or aryl ester. These 
were then hydrolyzed to yield the final product. The esters generated above could be treated in 
a similar fashion. The ester could hydrolyzed and then coupled to an amino alkyl or aryl esters 

20 by an EDQ coupling method or by first transforming the acid into the acid chloride under the 
action of oxalyl chloride and the reacting this with an amino alkyl or aiyl ester. These were then 
hydrolyzed to yield the final product. 
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iTA DMF/P0a3 




NaH/DMF 
R"X 



R'=N02 

1) H2/Pl 

2) R"""COCl 

3)NAHP04ABuOH 
Na02Cl 




1) ClC0C0a/NR-C02R'" 
or 

EDCI/NR'"C02R"" 

2) NaOH/THF/MeOH 



OH 



Method 1(b) 



DR'-MgX/CHsOCCOCl 

H 




O NaH/DMF 




R'=N02 

1) H2/Pt 

2) R'""'C0C1 

3) NaOH/THF/MeOH R* 



1) aC0C0CI/NR'"C02R'" 

or 

EDCyNR'"C02R"" 

2) NaOHyTHF/MeOH 



R- 




Methodl 

The starting amine was treated with various sulfonyl chlorides in the presence of pyridiine and 
then the excess sulfonylchloride was scavenged by adding a polymer bound aniine. The 
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5 desired products where then hydrolyzed using sodium hydroxide in THF/MeOH and the 
reaction was aidified using IR-120 resin to yield the desired products. 

Method J 




1) RS02Cl/Pyridine 



2) 



'2 

H2 





10 



15 



DN aOHH'HF/MeOH ^^^q 
2) AmbeiliteIR120 



Method K 

The starting indole was bis alkylated by the addition of a strong base such as sodium hydride 
and then an alkylating agent such as an alkyl or aryl halide followed by the hydrolysis of the 
resulting ester with sodium hydroxide in THF/MeOH. The acid was then coupled with an alkyl 
or aryl amino ester and then hydrolyzed to yield the desired acid. 

Method K 




CO2H 



nNaH/R"X 
2)Na01OTHF/MeOH 




CO2H 



1) ClC0CCXn/NR"C02R"' 

or ^ 

EDCI/NR"'C02R"" 

2) NaOHmiF/MeOH 
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5 Example 1 

/i.ffg.{ ffrYHnpgiitvlovv>carhonYl 1 aininol-1-Dronvl-1H-indol-3-Yl)methYn-3- 
mpthnvyl^enzoic acid 

Step 1 - To a solution of 5-nitro indole (21.24 g, 131 mmol) m dioxane (128 mL) in a 
reaction vessel wrapped in aluminum foU is added silver(I)oxide (30.34 g, 131 mmoL, 1.5 eq) 
10 and methyl 4-(bromomethyl)-3-methoxy-benzoate (34 g, 131 mmol) and the mixture is brought 
to 60 "C and stirred 20 h. The reaction is cooled, filtered through ceUte, taken up in ethyl 
acetate (500 mL), washed with brine (2 X 50 mL), dried (MgSO^) and filtered. The crude 
material was purified by silica chromatography (15% ethyl acetate / hexanes) to afford the 
desired product (5.8 g, 55%). 
15 Step 2 - The C3-alkylated indole (1.5 g, 4.4 mmol) was dissolved with 15 mL THF. In 

a separate flask. NaH (185 g. 4.61 mmol) was suspended with 25 mL THF at 0 "C. The 
solution of starting material was cannulated into the NaH suspension, giving a deep red 
solution. This was then aUowed to stir at room temperature for 10 minutes. 1-iodopropane was 
added (0.47 mL, 1.1 mmol) and the reaction was allowed to pi^ceed ovemight at room 
20 temperature. As the reaction was not complete (TLC) and additional 0.5 mL of 1-iodopropane 
was added and the reaction continued for another 3 h. There was no change in the TLC and the 
reaction was poured into cold 1 N HCl and extracted with CH^Cl^ (3 X 75 mL). The combined 
organic layers were dried over MgSO,, filtered and evaporated to yield the crude N-alkylated 
- nitroindole. The crude material was absorbed onto silica and loaded onto a siUca gel column. 
25 The column was eluted with 100% CH^Cl^ to give the pure yellow N-alkylated nitroindole 
(0.96 g, 57%). 

Step 3 - The N-alkylated nitroindole (0.95 g) was dissolved with 40 mL anhydrous 
THF. The system was purged with argon. To the clear, yellow solution, Pt/C (0.462 g) was 
added. The argon was then removed by evacuation and hydrogen was introduced to the 
30 system. The reaction was stined 6.5 h. The hydrogen was evacuated and argon was then 
purged through the system. The reaction mixture was filtered through ceUte with THF. The 
solvent was removed by rotary evaporation to give the crude amine as a dark oU. 
Chromatography (5% ethyl acetate/CH^Gl,) afforded the desired product (0.7 g, 80%) 

Step 4 - The amine firom above (0.7 g) was dissolved m 40 mL CHjOj,. 4- 
35 methyhnorpholine (0.3 mL, 3.0 mmol) and cyclopentyl chloroformate (383 mg, 2.57 mmol) 
were then added to give a yeUow/orange solution. The reaction was allowed to proceed at room 
temperature for 3 h. The reaction mixture was acidified with 1 N HCl and the mixture was 
extracted witii 50 mL CH^Cl,. The combined organic phases were washed with brine, dried 
over MgSO^, filtered and concentirated to give the crude carbamate. The crude product was 
40 absorbed onto silica gel and loaded onto a silica gel column. The column was eluted with 100% 
CH2CI2 to afford the desired product (0.87 g, 39%) as a yellow foam. 
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5 Step 5 - The carbamate (0.83 1 g) was dissolved with hydrolysis solution (2:1:1 

THF:MeOH:2N NaOH) and the reaction was allowed to proceed for 5.25 h. The reaction was 
acidified to pH 2 with 2N HCl and extracted with CHjClj. The organic layer was washed with 
water and brine. The combined organic layers were then dried over MgS04, filtered and 
evaporated to yield the crude acid, which was recrystallized firom CH2CI2 to afford the title 
10 compound (0.575 g, 7 1 %) as pink crystals. 
MS:m/z(M-l)449 

Example 2 

Cvclopentvl N-l3-r2>methoxv-4-f{rf2>methvlphenvnsulfonvllamino)carbonvl) 
15 benzvll-l"propvl-lH-indol-5-vncarbamate 

Step 1 - The intermediate 5-nitro indole is prepared as in Example 1, step 2, using the 
appropriate alkylating agent. 

Step 2 - The intermediate 5-amino indole is prepared as in Example 1, step 3, using the above 
intermediate. 

20 Step 3 - The intermediate carbamate is prepared as in Example 1 , step 4, using the appropriate 
acylating agent. 

Step 4 - The title compound is prepared as in Example 1, step 5, using the above intermediate. 
Example 3 

25 4-rfl-ben2hvdrvl>5-irfcvclopentvloxv>carbonvllaminoMH>indol>3- 
vl)methvn-3-methoxvbenzoic acid 

Step 1 - The intermediate 5-nitro indole is prepared as in Example 1, step 2, using the 
appropriate alkylating agent. 

Step 2 - The intermediate 5-amino indole is prepared as in Example 1, step 3, using the above 
30 intermediate. 

Step 3 - The intennediate carbamate is prepared as in Example 1 , step 4, using the appropriate 
acylating agent. 

Step 4 - The title compound is prepared as in Example 1, step 5, using the above intermediate. 
35 Example 4 

4-ir5-irrcvclope ntvloxv)carbonvnaminoM.(2-naphthvimethvl)-lH-indol-3- 
vllmethvll"3-methoxvbenzoic acid 

Step 1 - The intermediate 5-nitro indole is prepared as in Example 1, step 2, using the 
appropriate alkylating agent. 
40 Step 2 - The intermediate 5-amino indole is prepared as in Example 1 , step 3, using the above 
intemiediate. 
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5 Step 3 . The intermediate carbamate is prepared as in Example 1, step 4, using ±e appropriate 

acylating agent. . 

Step 4 - The title compound is prepared as in Example 1. step 5. using the above mtermediate. 

MS:m/z(M-l)547 

10 F.xample 5 j i a 

^ ffc {ff.y.in p.ntvlnvv>car K^» yn«minr>U1.frvrlonroPYlmethYi)-1H.indol.3. 

y l ]mpthvn-3-niftthoxvbenz oic acid 

Step 1 - The intermediate 5-nitro indole is prepared as in Example 1. step 2. using the 

appropriate alkylating agent 
15 Step 2 - The intermediate 5-amino indole is prepared as in Example 1, step 3, using the above 

intermediate. 

step 3 - The intermediate carbamate is prepared as in Example 1, step 4, using the appropnate 
acylating agent. 

Step4 - The title compound is prepared as in Example 1. step 5, using the above mtermediate. 
20 MS:m/z(M-l)461 

Fxamole 6 ,v . j i i 

^ {f^.,,... r..tvinvv^rar hon v naniino)-1-f 4 pYnrtinY|inethyl>-1H-.ndp).3- 

25 Step 1 - The intermediate 5-nitro indole is prepared as in Example 1. step 2, usmg the 
appropriate alkylating agent. 

Step 2 - The intermediate 5-amino indole is prepared as in Example 1, step 3. usmg the above 
intermediate. 

Step 3 - The intermediate carbamate is prepared as in Example 1 . step 4, using the appropnate 

30 acylating agent. . 

Step 4 - The title compound is prepared as in Example 1. step 5, using the above mtermediate. 

Example 7 ^ .t. n 

35 :^-nigthoxvb '^n^ftig acid 

Step 1 - The intermediate 5-nitro indole is prepared as in Example 1, step 2. usmg the 

appropriate alkylating agent. 

Step 2 - The intermediate 5-amino indole is prepared as in Example 1 . step 3, usmg the above 
intermediate. 

40 Step 3 - The intermediate carbamate is prepared as m Example 1, step 4. using the appropnate 
acylating agent. 
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5 Step 4 - The title compound is prepared as in Exanaple 1, step 5, using the above intermediate. 
MS:m/z(M-l)449 

Example 8 

4'>r(l«cvclopentvl>5-lffcvclopentvloxv)carbonvnamino>-lH-indol-3- 
10 vl)methvn-3"methoxvbenzoic acid 

Step 1 - The intermediate 5-nitro indole is prepared as in Example 1, step 2, using the 
appropriate alkylating agent. 
Step 2 

The intermediate 5-amino indole is prepared as in Example 1, step 3, using the above 
IS intermediate. 
Step 3 

The intermediate carbamate is prepared as in Example 1, step 4, using the appropriate acylating 

agent. 

Step 4 

20 The title compound is prepared as in Example 1, step S, using the above intermediate. 
MS:m/z(M-l)475 

Example 9 

4-r(l-benzhvdrvl-5>fr(butvlamino)carbonvnaminot-lH-indol-3-vl)methvn-3- 
25 methoxvbenzoic acid 

The intermediate S-nitro indole is prepared as in Example 1 , step 2, using the 
^propriate alkylating agent and the intermediate S-amino indole is prepared as in Example 1, 
step 3, using the S-nitro indole intermediate. The intermediate urea is prepared as in Example 
1, step 4, using the appropriate acylating agent. The dtle compound is prepared as in Example 
30 1 , step S, using the urea intermediate. 
MS:m/z(M-l)560 

Example 10 

4-(a-benzhvdrvl-5-rfmethvlsulfonvnaminoMH-indoN3-v nmethvn-3> 
35 methoxvbenzoic acid 

The intermediate S-nitro indole is prepared as in Example 1, step 2, using the 
appropriate alkylating agent followed by preparation of the intermediate S-amino indole as in 
Example 1, step 3, using the S-nitro indole. The intermediate sulfonamide is next prepared as 
in Example 1, step 4, using the appropriate acylating agent. The title compound is then 
40 prepared as in Example 1, step S, using the sulfonamide intermediate. MS: m/z (M-1) 539 
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5 Example 11 

/i.(|i.h.n.h YHrvl-5.frcv rln p«>i.tvlcarb on Y namino1- lH-iFidol-3-Yl}niethYl)-3- 

mgthoxvbenzoic acid 

The intermediate 5-nitro indole is prepared as in Example I , step 2, using the 
appropriate alkylating agent and intermediate 5-amino indole is prepared as in Example 1. step 
10 3, using this 5-nitro indole intermediate. The corresponding intermediate amide is then 
prepared as in Example 1, step 4, using the appropriate acylating agent. The final title 
compound is prepared as in Example 1, step 5, using this amide intermediate. MS: m/z (M-1) 
557 

15 F.xample 12 

d-f f 1 .h^«xh Ydrvl.5.nitrn-1 H.indnl.3. v l>m^»hvll.3.inethoXYbenzoic add 

The intermediate 5-nitro indole is prepared as in Example 1, step 2, using the 
appropriate alkylating agent and the tiUe compound is prepared as in Example 1, step 5, using 
this intermediate. MS: m/z (M-1) 657 

20 

Exmaple 13 

4. f(1.hpn^hvrirvl.5.brnTnn.lH.ind0 l-^.vn»ni>thvn-3-meth0XYbgnTOiP acId 

The intermediate 5-bromo indole is prepared as in Example 1, step 1. using the 
appropriate indole and as in Example 1, step 2, using the appropriate alkylating agent. The 
25 titie compound is then prepared as in Example 1. step 5. using the above intermediate. MS: m/z 
(M-1) 526 

Fxample 14 

4. f f 1 .h«.nxhvdrvl-S-fl..nrn-1 H.ind o i-^-vnni«thvn.3-methoxybcnzoic nn^ 

30 The intermediate 5-fluoro indole is prepared as in Example 1, step 1, using the 

appropriate indole and as m Example 1, step 2, using the appropriate alkylating agent The 
UUe compound is prepared as in Example 1, step 5, using die above interaiediate. MS: m/z (M- 
1)464 

35 Rvample 15 

>._p(t.K,^,t ^yHryl.f;.meth vl.lH-indol.3.vnmethvn-3-methoxYbenzoic acid 

The intemediate 5-methyl indole is prepared as m Example 1, step 1, using the 
appropriate indole and as in Example 1, step 2, using the appropriate alkylating agent. The title 
compound is then prepared as in Example 1, step 5. using the above intermediate. MS: m/z (M- 
40 1)460 
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5 £xamslg_l£ 
acid 

The intermediate 5,6-methylenedioxy indole is prepared as in Example 1, step 1, using 
the appropriate indole and as in Example 1, step 2, using the appropriate alkylating agent. The 
10 tide compound is Uien prepared as in Example 1, step 5, using the above intennediate. MS: m/z 
(M-l)490 

Example 17 

4-rfl-benzhvd rvl-5-cvano»lH-indol-3-vnmethvn-3-methoxYbenzoic acid 
15 Step 1 

To the intermediate from Example 13, step 2 (0.25 g, 0.46 nrniol), in DMF (1 mL) is added 
CuCN (0.05g, 1.2 eq) and the reaction mixture is stirred at 145 °C overnight and then cooled. 
To the cooled reaction mixture is added FeClj (0.09 g, 1^ eq). The reaction mixttirc is stirred 
5 min, taken up in etiiyl acetate (30 mL), washed with brine (3 X 10 mL), dried (MgS04), 
20 filtered and concentrated. The product was purified by silica chromatography (20% ethyl 
acetate/hexanes) to afford the intermediate ester (0.2 g, 89%) as a colorless oil. 
Step 2 

To the intermediate ester (0.2 0.41 mmol) in DMF (2 mL) is added sodium thiomethoxide (0.1 
g, 3.4 eq) and the reaction mixture is stirred at 90 °C for 10 min. The reaction is cooled, 
25 poured into ethyl acetate (5 mL), washed witii sodium biphosphate (1X2 mL), brine (2X2 
mL), dried (MgS04), filtered and concentrated. Purification by sUica chromatography (1% 
acetic acid, 25% ethyl acetate/hexanes) ajfforded the title compound (0.1 14 g, 59%) as a 
colorless amorphous powder. MS: m/z (M-1) 471 

30 Example 18 

4-iri-benzhvdrvl- 5-fmethvlsttlfonvn-lH-indol-3^vllmethvl^3- 
methoxvbenzoic acid 

Step 1 

To the intermediate from Example 13, step 3 (1 g, 1.9 mmol), in a solution of THE (2 mL) and 
35 methanol (2 mL) is added sodium hydroxide (0.41 mL, 4.63 M, 1 eq). The mixture is stirred 
for 20 min and then concentrated. The residual water is chased off by the addition of toluene 
and it's removal (3 X) a white powder (1 g, 100%). 
Step 2 

To the sodium salt prepared above (0.88 g, 1.6 nmiol) in DMF (3 mL) is added 
40 methanesulfinic acid, sodium salt (0.72 g, 4.4 eq) and Cul (0.74 g, 2.4 eq). The reaction 

mixture is stirred at 130 °C overnight, cooled, taken up in ethyl acetate (50 mL) and acetic acid 
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5 (10 mL) filtered (celite). washed with brine (4 X 10 mL), dried (MgSO,), filtered and 
concentrated. Silica chromatography (1% acetic acid, 25% ethyl acetateAiexanes - 1% acetic 
acid, 50% ethyl acetatefliexanes) afforded the title compound (0.2 g. 24%) as a colorless 
amorphous solid. MS: m/z (M-1) 524 

10 Fvam ple 19 

.i» p»ntvl N.I 1 .bep ^hvHrvl ■.^■r2-methoxv-4-({ [(2: 

To the product of Example 3, step 4 (0.5 g, 0.87 mmol), in CH^Cl, (4 mL) is added EDCI 
(0.2 g, 1 .0 mmol, 1.2 eq). DMAP (0.01 1 g, 0.087 mmol, 0.1 eq) and ortho-toluene 
15 sulfonamide. The reaction is stirred overnight at room temperature, taken up in ethyl acetate 
(50 mL). washed with sodium biphosphate (1 X 10 mL). brine (2 X 10 mL). dried (MgSO,). 
filtered and concentrated. SiUca chromatography (1% acetic xid. 25% ethyl acetate/hexanes) 
afforded the title compound (0.4 g, 63%) as a colorless solid. 

20 Exam ple 20 

ny.in p.ntvl N.n.r2.F"«>*h«itV'4.nrr?,.methYlphenY ^)MilfonYnainigo> 

The tiUe compound is prepared as illustrated in Example 19 starting with the product of 
Example 1. step 5, and the appropriate sulfonamide. 

25 

rY.^^i^ffp ptyl N.(l-(''Y''lnproDv' "''-*hvn-3.r2.methoxY-4-(H(2- 
p„^UY|p^.^yi >cnlfnnvnanii no ) rv.rhonYl)hen z Y l1-1H.ind0l-f^-Yl)tarbam»te 

The title compound is prepared as illustrated in Example 19 starting with the product of 
30 Example 5. step 4, and the appropriate sulfonamide. MS: m/z (M-1) 614 

F.xam ple 22 

^^■„.^p.^^ YB T^ - [^.r?-in«.tho T rY- 4-^"^^-"'«^t^v'"^«'"V'>''"'^""y^^'""'"">*^^'''^°°^^^ 
K.«., yil.l.r4.pvridinY ''"'^*hv'^-tH-indol-S-Ync»rl)amate 

35 ThetiflecompoundispreparedasillustratedinExampie 19 starting with the product of 

Example 6, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 651 
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5 Example 23 

CvcloDcntvl N-r3-r2>methoxv-4-ffr(2. 

methvlphenvnsttlfonvnaminolcarbonvnben2vn-l-f2-naph thvlmethvlVlH^ 
indol-S-vllcarbamate 

The title compound is prepared as illustrated in Example 19 starting with the product of 

10 Example 4, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 700 

Example 24 

Cvclopentvl N-(l>isopropvl-3-r2-methoxv-4-f{r(2> 

methvlphenvI)sulfonvl1amino>carbonvnbenzvl1-lH-indol-5-vncarbamate 

15 The title compound is prepared as illustrated in Example 19 starting with the product of 

Example 7, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 602 

Example 25 

Cvclopentvl N-f l-cvcloDentvl-3-r2-methoxv-4-firf2-methvlphenvl^ 
20 sulfonvnaminolcarbo nvnbenzvlMH-indol-S-vncarbamatc 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 8, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 628 

Example 26 

25 Cvclopentvl N-ll-benzhvdrvN3-r2-methoxv-4- 

(irftrifluorom ethvl)sulfonvllamino>carbonvnbenzvlMH-indol-5-vlkarbamate 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 3, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 704 

30 Example 27 

cvclopentvl N-ri-benzhvdrvl-3-f2-methoxv-4- 

frfmethvlsnlfonvnaminolcarb onvnbenzvn-lH-indol-5-vncarbamate 

The tide compound is prepared as illustrated in Example 19 starting with the product of 
Example 3, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 650 

35 
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5 F.yaitiDle 28 

^yrl,. ppntvl ]H .{1.h«>n7.hvdrvl-3-f4.({r(2- 

^ ,,l^^ ■^P^„ ^ ^^ ) ,,, ^y ^ pvn.n,innlc.rhonvl>-^n1f^tnpxY^en7Y^1•lHMndol-^ 

The title compound is prepared as iUustrated in Example 19 starting with the product of 
10 Example 3, step 4, and the appropriate sulfonamide. 

F.xam ple 29 

,y,l»p.». yi N.r^.f4.rr(r5. (aretvliniino )-4niefhYl-4 , S.dihYdro.^,3,4. 

15 1 H.iniiftl.S.vncarbamaty 

The title compound is prepared as illustrated in Example 19 starting with the product of 

Example 3, step 4, and the appropriate sulfonamide, 
^. yainple 30 

20 .yMn ppntvl N-Q -K,o,hvHrvl.3.i4 -f ff rS.fdimethYlainino)-^ 

^„p^|i.yi] c..lfnnvnaiiiino K«rhnnvn-2-mefhoxYhenzYU-m-ind0l-g- 

yl)carhamate 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 3, step 4, and the appropriate sulfonamide. 

25 

^.^^.,p.,t Y' ^J■f1.h..n7hvf ^- Yl■^■^4-^rhenzvls^llfonYn^^n1lnQ^^ar^oPYl}-2• 
p.«>fhft^vhen7Yn-^"-i"dol-S-vllcarhan»qt^ 

The title compound is prepared as illustrated in Example 19 starting with the product of 
30 Example 3, step 4. and the appropriate sulfonamide. MS: m/z (M-1) 726 

Kvam ple 32 

.y.i» ppntvl N.(T -K.».i, yHrvl.3.r4.rfrf7,4.dfinethYM>t|i}ayo»-5- 
,.|^,„^fnnvll«minn ) ^^^ ^^«vn-^-»n«thoTvhen7Y^^•1H^in>^<>^P^Y^}yar^amate 

35 The tide compound is prepared as illustrated in Example 19 starting with the product of 

Example 3, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 747 
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5 Example 33 

cvclopentvl N-ll-benzhvdrvK3-r4-firf3.5-dimethvl-4> 

isoxazoIvl>sulfonvl1aininolcarbonvn-2-methoxvbenzvn-lH-indol-S- 

vllcarbamate 

The title compound is prepared as illustrated in Example 19 starting with the product of 
10 Example 3, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 731 

Example 34 

cvclopentvl N-(3>(4-rar5>facetvlaminoV1.3.4-thiadia2oN2- 
vllsulfonvllaminokarbonvn-2-methoxvbenzvlt-l-benzhvdrvMH-indol-5- 
15 vDcarbamate 

The tide compound is prepared as illustrated in Example 19 starting with the product of 
Example 3, step 4, and the appropriate sulfonamide. 

Example 35 

20 cvclopentvl N-fl-benzhYdrYl>3-l2-methoxv4-rar4 -f3-methvl-5-oxo>4.5. 

dihYdro-lH-pvrazoM-vDphenYllsulfonvllaminolcarbonvll benzvlMH-indDl- 
S'vDcarbamate 

The tide compound is prepared as illustrated in Example 19 starting with the product of 
Example 3, step 4, and the appropriate sulfonamide. 

25 

Example 36 

N-l4-rfl-benzhvdrvl>5-nitro-lH-indol-3-vnmethvll>3-methoxYbenzovn-2- 
methvlbenzenesttlfonamide 

The tide compound is prepared as illustrated in Example 19 starting with the product of ' 
30 Example 12, step 2, and the appropriate sulfonamide. MS: m/z (M-1) 644 

P3^i|ffiple 37 

N-(4>r(l-benzhvdrvl>5-nitro-lH-indol-3-vnmethvil-3- 
methoxvbenzovlKtrifluoro)methanesulfonamide 

35 The title compound is prepared as illustrated in Example 19 starting with the product of 

Example 12, step 2, and the appropriate sulfonamide. MS: m/z (M-1) 622 
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5 Example 38 

N-{4-rfl-benzhvdrvl-5-bromo-lHMndol-3-vnmethvn-3 -inethoxvbenzovl)-2> 
methvlbenzenesttlfonamide 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 13, step 2, and the appropriate sulfonamide. MS: m/z (M-1) 679 

10 

Example 39 

N-l4-[fl-benzhvdrvl-5-bromo-lH-indo^3-vnmethvll-3- 
methoxvbenzovl)(trifluoro)methanesulfonainide 

The title compound is prepared as illustrated in Example 19 starting with the product of 
15 Example 13, step 2, and the appropriate sulfonamide. 
MS: m/z (M-1) 657 

Example 40 

N-{l-benzhvdrvl-342-methoxv-4-firftrifluoromethvnsulfonvi1aminol 
20 carbonvl)benzvn-lH-indol-5-vl>cvclopentanecarboxamide 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 1 1, step 4, and the appropriate sulfonamide. 
MS: m/z (M-1) 688 

25 Example 41 

N-r4.ffl-benzhvdrvl-54(methvlsulfonvnaminoMH-ind ol-3-vnmethYn-3- 
methoxvbenzovllftrifluoro^methancsulfonamide 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 10, step 4, and the appropriate sulfonamide. 
30 MS: m/z (M-1) 670 

Example 42 

N-l4-ffl-benzhvdrvl-5-Ufbutvlamino)carbonvllaminol-lH-indol-3- 
vnmethvn>3-methoxvbenzovlUtriflttoro)methanesulfonamide 
35 The title compound is prepared as illustrated in Example 19 starting with the product of 

Exanq>ie 9, step 4, and the appropriate sulfonamide. 
MS: m/z (M-1) 691 
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5 Example 43 

N-fl-ben2hvdrvN3-r2-inethoxv-4-ffrf2-methvlDhenvnsulfo nvnamino) 
carbonvnbenzvlMH-indol-S-vncvclnp entanecarboxamide 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 11, step 4, and the appropriate sulfonamide. 
10 MS: m/z (M-1) 710 

Example 44 

4>(l5-r(cvcIoDentvlcarbonvn amino1-l-rphenvK2-pvridinvnmethvn-lH-indol- 
3-vnmethvn>3'methoxvbenzoic acid 
15 Step 1 

The interaiediate S-amino indole is prepared as in Example 1, step 3. 
Step 2 

The intemiediate sulfonamide is prepared as in Example 1 , step 4, using the appropriate 
acylating agent. 
20 Step 3 

The intermediate acid is prepared as in Example 1, step 5, using the above intermediate. 
Step 4 

The title compound is prepared as illustrated in Example 19 starting with the intermediate above 
and the appropriate sulfonamide. 
25 MS: m/2 (M-1) 738 

Example 45 

N-f4-ffl-ben2hvdrvl>5-rrben7 YlsulfQnvnaminoMH-indol-3-vUmethvn-3- 
methoxvbenzovllftrifluoro^ methanesttlfonamide 

30 Step 1 

The intermediate 5-amino indole is prepared as in Example 1, step 3. 
Step 2 

The mtermediate sulfonamide is prepared as in Exanjple 1, step 4, using the appropriate 
acylating agent. 
35 Step 3 

The intermediate acid is prepared as in Example 1, step 5, using the above intermediate. 
Step 4 

The title compound is prepared as illustrated in Exanq)le 19 starting with the intermediate above 
and the appropriate sulfonamide. 
40 MS: m/z (M-1) 746 
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Fvample 46 , , 

Step 1 

10 The intermediate 5-amino indole is prepared as in Example 1, step 3. 

Step 2 . - ^. 

The intennediate amide is prepared as in Example 1. step 4, using the appropnate acylatmg 

agent. 

Step 3 . . 

15 The intermediate acid is prepared as in Example 1. step 5, using the above mtermediate. 

^Icompound is prepared as iUustratedinExamplel9start^^ 
and the appropriate sulfonamide. 
MS: m/z (M-1) 702 

20 

y^yam ple 49 
Step 1 

25 The intermediate 5-amino indole is prepared as in Example 1. step 3. 

mlrmediate carbamate is prepared as inExamplel,step4,using the 
agent 

Step 3 . 
30 The intermediate acid is prepared as in Example I. step 5, using the above mtermediate. 

^rLcompound is prepared as illustrated in Example 19starting^^ 
and the appropriate sulfonamide. 
MS: m/z (M-1) 725 

35 

^)f;f ^mple 50 

^ The mtermediate 3-alkylated 5-nitroindole is prepared as illustrated in Example I. step 
40 1, using the appropriate alkylating agent. 
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The inteimediate 3-alkylated S-nitroindole is N-alkylated as illustrated in Example 3, step 1 . 
Step 3 

The title compound is prepared as illustrated in Example 1, step 5. 
MS: m/z (M-1) 461 

10 

Example 51 

4-^(l^be^?hyaryl^g^bromo^lH■i^dp^3^y|)^l^thYllbe^ypic acid 

Step 1 

The intermediate 3-alkylated 5-bromoindole is prepared as illustrated in Example 13, 
15 step 1 , using the appropriate alkylating agent. 
Step 2 

The intermediate 3-alkylated S-nitroindole is N-alkylated as illustrated in Example 13, step 2. 
Step 3 

The title compound is prepared as illustrated in Example 13, step 3. 
20 MS: m/z (M-1) 494 

Example 52 

4-rfl-ben2hvdrvl-5-f ffcvclopentvloxv^carbonvllaminot^lH'indol«3- 
vDmethvllbenzoic acid 

Step 1 

Starting with the material prepared in Example 50, step 2, the desired intermediate is 
prepared as illustrated in Example 3, step 2. 
Step 2 

The intermediate carbamate is prepared firom the above intermediate as illustrated in Example 3, 
step 3. 
Steps 

The title compound is prepared firom the above intermediate as illustrated in Example 3, step 4. 
MS: m/z (M-1) 543 

35 Example 53 

cyclopentyl N-{l-benzhydryI-3-r4-({r(2-methylphenyl)^uiyonyn^mmQ} 
carbonyl)ben2yl1>lH-indol-5-vncarbamate 

The title compound is prepared from the product of Example 52, step 3, as illustrated in 
Example 19. MS: m/z (M-1) 697 



25 



30 
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Exam ple 54 

.yHn p.ntvi N. n -h''"^»'v'^'-vi-3-r4-rirftrmiioroni«;tiiYl)f?!ilfonYna»niPP} 

rarhnnvnbeT ^»yn-1H.indol-5.vl>carbgiPilte 

The tide compound is prepared from the product of Example 52, step 3. as iUustrated m 

Example 26. MS: m/z (M-1) 674 



10 



Example 55 

M-|d. r(1.hpn7hvdrYl-5-nitrn.1H.in 'lnl.^.vl^methvnbenzOYl} 

(♦rifliinro^methR nftsulfonamide 

The titie compound is prepared from the product of Example 55. step 3, as Ulustrated in 

15 Example 26. MS: m/z (M-1) 592 
K yample 56 

T^.|4. [(1.hpnThvdrvl-' ^ .nitr«.1H.indol-3-Yl>inethYnbeffzPYU-2- 
tnethY'^«"»'g"gsiilfonamide 
20 The tide compound is prepared from the product of Example 55. step 3. as iUustrated m 

Example 19. MS: m/z (M-1) 614 
Example 57 

TS ^.{d.[(1.h.>n7hvdrvl-j;-hrnniQ-lP -i"H»l.:i.YnmethvnhBnzOYl}-2- 

25 methvlbeny ^'^snlfanamide 

The title compound is prepared from the product of Example 51. step 3. as iUustrated in 

Example 38. MS: m/z (M-1) 649 
F.Ttam ple 58 

30 N.U.r(l.ben7hYdrvl.S.bro »nn.1H-indol-^-vninethYnKBZ0YU 

(trifinnro^methanesnlfonamidg 

The tide compound is prepared from the product of Example 51 step 3 as iUustrated m 

Example 39. MS: m/z (M-1) 627 
35 Example 59 

i. ({?.[1.M-h«.n7vlbenTvn.1H-indo l-^-vn-2-axoacetvl>amino)hcnzoic acid 

Step 1 - To a solution of methyl 3-aminobenzoate (2.4 g. 16.0 mmol) in CHjCl^ (50 
mL) and saturated sodium bicarbonate (50 mL) at 5 «C is added 3-indolylglyoxalyl chloride 
(3.0 g, 14.4 mmol). The reaction is stirred to room temperature over 2 h. taken up in ethyl 
40 acetate (200 mL), washed widi brine (3 X 50 mL). dried (MgSO^. filtered and concentrated. 
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5 Crystallization of the crude material afforded the desired intermediate (2.7 g, 58%) as a 
colorless solid. 

Step 2 - To a solution of the above intermediate (0.3 g, 0.93 mmol) in DMF (1.5 mL) 
at 0 °C is added potassium bis(trimethylsUyl)amide (0.41 g, 2.06 mmol). After the reaction is 
stirred at room temperature 30 min 4-benzylbenzyl bromide (0.27 g, 1 .03 mmol) is added. 

10 The reaction is stirred 3 h, taken up in ethyl acetate (10 mL), washed with brine (3X2 mL), 
dried (MgSO^), filtered and concentrated. Radial silica chromatography (2 mm, 10% - 35% 
ethyl acetate/hexanes) afforded the desired intermediate (0.19 g, 41%) as a colorless oil. 

Step 3 - The ester obtained in step 2 was treated with sodium hydroxide (2 mL, 5 M) in 
THF (5 mL) and MeOH (2 mL). The reaction was stirred overnight, taken up in ethyl acetate 

15 (50 mL), washed with sodium biphosphate (1 X 10 mL), brine (2 X 10 mL), dried {MgS04), 
filtered and concentrated. Trituration of the material in ethyl acetate with hexanes afforded the 
title compound (0.105 g, 60%) as a colorless solid. MS: m/z (M-1) 487 

Example 60 

20 3-ff2-ri-f4.fr3>5-bisftrifluoromethvnphenoxvlmethvnbenzvn>lH-indol-3> 
vll-2-oxoacetvnamino)benzoic acid 

The intermediate prepared in Example 59, step 1, was N-1 alkylated with the 
appropriate reagent using the procedure described in Example 59, step 2. 
Step 2 

25 The product ester was hydrolyzed as described in Example 59, step 3. 
MS: m/z (M-1) 639 

Example 61 

3-{r2-(l>benzhvdrvMH-indol-3-vl)-2^oxoacetvllamino>benzoic acid 
30 The intermediate prepared in Example 59, step 1 , was N- 1 alkylated with the 

appropriate reagent using the procedure described in Example 59, step 2. 
Step 2 

The product ester was hydrolyzed as described in Example 59, step 3. 
MS: m/2 (M-1) 473 

35 
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5 F.vam ple 62 

g f(->-|i- [^-rA,henzvlp h^nnicv>DroDvlMH-iimol-3-Yl}-2: 

^^^onafyl>ammo1benzoic add 

Step 1 

The intermediate prepaiedin Example 59,step l,wasN-l alkylated with the appropriate 
10 reagent using the procedure described in Example 59, step 2. 
Step 2 

The product ester was hydrolyzed as described in Example 59. step 3. 
MS: m/z 531 

15 Fvam ple 63 

-i. [p.{l.[3.4.bis(h''nyvl»xv)b «'nT Yn.1H.iiidol-3-Yl}-2- 

/>i^Aai^Pt Ynamino 1hgn7.oic acid 
Step 1 

The intermediate prepared in Example 59, step 1, was N-1 alkylated with the appropnate 
20 reagent using the procedure described in Example 59, step 2. 
Step 2 

The product ester was hydrolyzed as described in Example 59, step 3. 
MS: m/z (M-1) 609 

25 F.vam ple 64 

g f(->. |1.p.rh..n7vls vlfnnvnhenzvn-1H-illd0l-3-YU-?- 

Step 1 . . • » 

The intermediate prepared in Example 59, step 1, was N-1 alkylated with the appropnate 

30 reagent using the procedure described in Example 59, step 2. 
Step 2 

The product ester was hydrolyzed as described in Example 59, step 3. 
MS: m/z (M-1) 551 

35 F.yam ple 65 

^■ [({i.h«.n7hvdrvi-^-r(fvclope "«Y*'''»'-h»nvn«mfnol-1H-in4pl-3- 

yl}incthvnaiF 'i"ftT**'"™**^ ^^^^ 
Stsp 1 

To a solution of the aldehyde prepared in Example 114. step 3 (0.3 g, 0.7 mmol) m 
40 dichloroethane (2 mL) and DMF (1 mL) is added methyl 3-amino benzoate (0. 1 13 g, 0.735 
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5 mmol, 1.05 eq) and acetic acid (0.13 mL, 2.1 mmol, 3 eq). After stirring 30 min sodium 
triacetoxyborohydride (0.18 g, 0.84 nunol, 1.2 eq) is added and the reaction is allowed to stir 
an additional 4 h after which it is taken up in ethyl acetate (20 mL), washed with saturated 
sodium bicarbonate (1X10 mL), brine (2X5 mL), dried (MgSOJ, filtered and concentrated. 
Silica chromatography (30% ethyl acetate/hexanes) afforded the desired intermediate (0.24 g, 
10 60%) as a colorless oil. 
Step 2 

The product ester was hydrolyzed as described in Example 59 step 3 to give the title compound 
(0.11 g, 55%). MS: m/2 (M-1) 542 

15 Example 66 

2-r4"f(l-benzhvdrvN5-rfcvclopentvlcarbonvl)aminol"lH-indoN3' 
vUmethvDpiperazinolacetic acid 

The title compound was prepared as described in Example 65 using the appropriate 
amine. MS: m/z (M-1) 549 

20 

Example 67 

2- ri-ff l'benzhydryl-5-rfcvclopentvlcarbonvnamino1-lH-indol-3-vHmethvl)- 

3- oxo-2-pipera2inynacetic acid 

The title compound was prepared as described in Example 65 using the appropriate 
25 amine. MS: m/z (M-1) 563 

Example 68 

2-r(ll-benzhvdrvl-5-rfcvclopentvlcarbonvnaminol-lH-indol-3- 
vnmethvl)amino1"3-hvdroxvpropanoic acid 

30 The title compound was prepared as described in Example 65 using the appropriate 

amine. MS: m/z (M-1) 510 

Example 69 

2-ri-(4-benzvlben2vn-5-fben2vloxv)-lH-indol-3-vn-2-oxoacetic acid 
35 Step 1 - Ethylmagnesium bromide (3M in ether, 57 mL) was diluted in ether (50 mL). 

5-Benzyloxyindole (12.7 g) dissolved in ether (150 mL) was added to the Grignard solution at 
- 78 ^'C. After 1.25 h, ethyloxalyl chloride (17.12 g) was added. The reaction was stirred 15 
min, quenched with saturated sodium bicarbonate, taken up in ethyl acetate and washed with 
water, dried (MgSOJ, filtered and concentrated. The resulting solid was triturated with ethanol 
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5 and stirred for 1 h. The desired product (5.75 g. 31%) was isolated as a yellow solid and used 

without further purification. . ■ a m a „ fj:\(v„ 

Step 2 - To the above indole in DMF at 0 «C was added sodium hydnde (0.4 g, 60% 
dispersion inoil).Afterwanningtoroon. temperature, 4Wbenz^^^^^^ 

adii and the mixture was stirred overnight. As the reaction was not yet done Cn.C) addiUonal 
10 4-benzylbenzylbromide(1.0g)wasaddedandthereactionstirredfor2.5h.ThereacUon^^^ 

taken up in ethyl acetate and washed with water, dried (MgSO^. filtered ^^<^-^^ 
Chromatography (20% ethyl acetateAiexanes) afforded the desired compound (3.1 g 90%). 
Step3 The above ester was placed inasolutionofNaOH(2N):'raF:MeOH (1:2:1) 

and stined overnight at room temperature, m reaction was acidified with 6 N HCl and the 
15 productextractedwithethylacetate.Theorganickyersweredried(MgSO^.m^^^ 

concentrated. The solid was triturated with ethanol and stirred for 1 h. The sohd was filtered 
and dried affording the tide compound (1.85 g) as a yellow soUd. MS: mte (M-1) 474 

Kxiimple 70 ,^ ^„ . , . , 2 

nitnacctic acid . , 

The indole prepared in Example 69, step 1, was alkylated with die appropnate alkyl 

bromide and hydrolyzed as described in Example 69, steps 2 and 3. 
MS: m/z (M-1) 520 

25 

F.yample 71 

^ fi f.t.Kop, Yih«i.xvn.S-(hen?iY]QXY)-m-iiK^'>^-3-yM-z- - 

Step 1 - To a solution of the acid fromExample 69, step 3, (0.810 g) m THF (28 mL) 
30 was added CDI. The reaction was stined 30 min and then ethyl 3-aminobenzoate (0.330 g) 
was added and the reaction was stirred overnight. The reaction mixture was taken up m ethyl 
acetate and washed with water, dried (MgSO^. filtered and concentrated. Ttie crude n«tenal 
was triturated with ethanol and stirredforlh, filtered anddried. The desired product (0.76g. 

75%) was isolated as a yellow solid. « ,v j j 

35 Step 2 - The above ester was dissolved in NaOH (2N):THF:MeOH (1:2:1) and stirred 

4hnie mixture was acidified with6NHClandextractedwithethyl acetate. The combined 

organic layers were dried (MgSO,). filtered and concentrated. Hie crude soUd was tnturated 
with ethanol/hexane to afford the title compound (0.48 g. 69%) as a yellow sohd. 
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5 Example 72 

5-rf2-fS-fbcn^vloxvVl-r2,4-bisftrifluoromethvnbenzvl1-lH-indnl-3-vlU 
oxoacetYOaminolisophthaUc agd 

The alkylated indole from Exaiiq)le 70 was coupled to the appropriate amino acid and 
hydrolyzed as illustrated in Example 71, steps 1 and 2. 
10 MS: m/z (M-1) 683 

Example 73 

3-rf2>(5-fben2vloxv)-l-r2,4-bisftrifluoromethvnbenzvlMHMndoI-3-vn>2- 
oxoacetvnaminolbenzoic acid 

15 The alkylated indole from Example 70 was coupled to the appropriate amino acid and 

hydrolyzed as illustrated in Example 71, steps 1 and 2. 
MS: m/2 (M-1) 639 

Example 74 

20 5-fl2-ri-f4-benzvlbenzvn-5-fbenzvloxv>-lH-indol-3-vn-2-oxoacetvnaminoV 
?-rf5-chloirp-3-pYrid|nyl)oxYlbenzoic acid 

The alkylated indole from Example 69 was coupled to the appropriate amino acid and 
hydrolyzed as iUustrated in Example 71, steps 1 and 2. 

25 Pxample 75 

5-rr2-l5-fbenzvloxvVl-r2,4-bisarifluoromethvnbenzvn>lH-indol-3-vn-2- 
oxoacetvl)amino1-2''rf5-chlorO"3-pvridinvl)oxv1benzoic acid 

The alkylated indole from Example 70 was coupled to the appropriate amino acid and 
hydrolyzed as illustrated in Example 71, steps 1 and 2. 

30 

Example 76 

?■ r^f4■be^gy^|)enzyl)^5-(^^ ngY to)-I H-|ndp^3■yl^N■^3■ffrf4- 
metliYlp|ti?ny|)}5u|fonyl1amino>caprbQnYl)ph^nyll1-?-oxoacetainide 

To the acid obtained in Example 7 1 (0. 1 g) in CH2CI2 (10 mL) is added THF ( 5 mL) to 
35 help dissolve the compound. EDCI (0.045 g) and DMAP (0.02 g) was added and the mixture 
was stirred a room temperature of 1 h. p-Toluenesulfonamide (0.04 g) was added and the 
reaction was stirred overnight. The reaction mixture was take up in ethyl acetate and washed 
with water, dried (MgSO^), filtered and concentrated. Chromatography (7% MeOH/CH2Cl2) 
afforded the title compound (0.045 g, 40%) as a yellow solid. MS: m/z (M-1) 746 

40 
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Exam ple 77 

To 5-bromoindole-3-acetic acid (890 mg, 3.5 mmol) in l-inethyl-2-pyrroUdinone (12 
mL) at 0 were added 'Pr^t (21 mmol) and bromomethylcyclopropane (10.5 mmol). The 
reaction mixture was heated at 50 »C for 19 h before partitioning between diethyl ether and ice 
water After adjusting the pH to 3, the aqueous layer was extracted with diethyl ether. The 
organic layers were combined, washed with NaH,PO„ dried over MgSO, and evaporated to 
dryness. Purification on silica gel colmmi ( 30% EtOAc in hexane) yielded 927 mg (86 % 
yield) of the product. 

15 Kvam pie 78 

To a sealed tube containing 2-[5-bromc^Hcyclopropylmethyl>lH-indol-3-yl]acetic 
acid (100 mg, 0.32 mmol). 2-thiopheneboronic acid (124 mg, 0.97 mmol), (QH3),Pd (37 mg, 
0.032 mmol), Na^CO, (2.6 mmol) in a mixture of benzene/EtOH/H^O (5/1/3, 4.5 mL) was 
20 heated at 85 "C for 19 h. The mixture was poured onto diethyl ether and adjusted to pH 3 
before extracting with diethyl ether. The mixture was washed with NaH^O,, dried over 
MgSO, and evaporated to give the crude product which was purified on silica gel column ( 
33% EtOAc in hexane with 1 % HCOOH) to give 79 mg (78% yield) of the product. 

acid 

The title compound was prepared according to the procedure described in Example 78 
except that 3-(trifluoromethyl)phenylboronic acid was used. 

30 

Exam ple 80 

The title compound was prepared accoidmg to the procedure described in Example 78 
except that 2-[5-bromo-l-benzyl-lH-indol-3-yllacetic acid and benzo[b]fiiran-2-boronic acid 

35 were used. 

'>.fi.h>nT v1.j>.pheq Yl-1H.indol-3-vl)acetic acid 

The title compound was prepared according to the procedure described in Example 78 
40 except that 2-[5-bromo-l-benzyHH-indol-3-yl]acetic acid and phenylboronic acid were used. 
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5 Example 82A 

5-((E)-{l-[3-(3-benzylphenoxy)propyl]-lH-indoI-3-yl}methyIidene)-l,3- 

thiazolane-2,4-dione 

Step 1 

The procedure in Example 22 was followed using 3-fonnyl indole (0.4g, 2.8mmol), 
10 sodium hydride (0. 102g, 3.0mmol) and the iodide (0.97g. 2.8mmol) in DMF ( 10ml). Flash 
chromatography (Hex/EtOAc, 1/1) gave 0.86g (84%) of the desired intermediate. 
Step 2 

The intermediate from step 1 (0.8 g, 2.2 mmol) and 2.4-thiazolidinedione (0.25, g, 2.2 
mmol) was dissolved in toluene (5 mL). Piperidine (0.064 mL, 0.6 mmol) and acetic acid 
15 (0.012 mL) were added and the mixture was heated to reflux for 2h. The reaction was allowed 
to cool to rt, water was added and the aqueous layer was extracted with ethyl acetate. The 
organic layer was washed with water, brine , dried (MgS04), filtered and concentrated. Flash 
chromatography (hexane/ ethyl acetate , 3/2) afforded the title compound (0.345 g (33%) as an 
orange solid. 

20 

Example 82 B 

4-{[5-((E)-{l-[3-(3-benzylphenoxy)propyl]-lH-indoI-3-yl}methylidene)-2,4- 
dioxo-l,3-thiazolan-3-yl]methyl}benzoic acid 

The procedure in Example 22 steps 1 and 2 were followed to give 0. 14g (47% for 2 
25 steps) of the title compound as a yellow powder. 

Example 82 C 

2- [5-((E)-{l-[3-(3-benzyIphenoxy)propyl]*lH-indoN3-yl}methylidene)-2»4- 
dioxo- 1 y3-thiazolan-3-y l]aceti e acid 

30 The procedure in Example 22 steps 1 and 2 were followed to give 0.107g (42% for 2 

steps) of the title compound as a yellow powder. 

Pyample 83 

3- {l-[3-(3-benzylphenoxy)propyl]-lH-indol-3-yl}propanoic acid 

35 The procedure in Example 22 step 1 was followed except 2 eq. of sodium hydride was 

used and 0.142g (65%) of the title compound was isolated as a white oily solid. 
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5 Kvam ple 84 , , ^ ,i 

acid 

^*^To a solution of the aldehyde from Example 114. stepl (l.Og, 2.8mmol) in toluene 
10 (20ml) was added carbomethoxyethyUdene triphenylphosphorane (0.98g. 2.9mmol) Tbc 
xnixmre was heated overnight at reflux and then concentrated, m residue was drssdved m 
CH CU and silica gel was added. The mixture was concentrated and the resulting sohd was 
pur^re^by flash chromatography (Hex/EtOAc, 3/1). Compoundift l-Olg (88%) was isolated 
as a yellow solid. 

^^To a solution of the above intermediate (O.lg, 0.24mmol) in THF (10ml), was added 
platinum on activated carbon (5% Pt. 0.05g, 50 wt%). Hydrogen gas was bubbled mto the 
suspension for 2min, the vessel was sealed tightly and the reaction was stirred overnight at rt^ 
Argon gas was then bubbled through the reaction for 15min before the mixture was filtered 

20 through a pad of Celite. The pad was washed with EtOAc and the filtrate was concentrated. 
The ..sidue was dissolved in CH,C1, (5ml). Aqueous saturated NaHC03 (3ml) was added 
foUowed by cyclopentanecarbonyl chloride (0.036ml). The biphasic mixture was stmed for 2h 
at rt and diluted with CH^Cl,. THe organic layer was washed with water and I'rine jned and 
concentrated to a white solid. Recrystallization from EtOAc«ex gave O.llg (95%) of the 

25 desired intermediate as a white solid. 

^lysis of the above ester with NaOH (IN, 2 mL) in THF (2mL) and MeoOH (2 mL) 
flwedbyrecrystaMonfromhotEtOAc afforded 0.054g(50%)of the title compound asa 



white solid. 



30 



35 



F.yample 85 . 

N.(l.benzhydryl-3-{3.[(methylsulfonyl)aininol.3-oxopropyl}-lH.mdol.5- 

yl)cyclopentanecarboxamlde 

ToasolutionoftheacidfromExample84step 3 (0.1g, 0.22mmol) mTHF (5ml) was 

added methanesulfonamide (0.027g, 0.28mmol). EDCI (0.54g, 0.28mmol) and DMAP 
(0012g. O.lmmol). The mixture was heated at 50»C overnight then diluted with EtOAc, 
washed with water and brine, dried and concentrated. Flash chromatography (Hex^tOAc. 
1/1) gave O.lg (87%) of the tiUe compound as a white solid. 
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5 Example 86 A 

(E)-3-{l-benzhydryI-S-[(cyclopentyicarbonyl)ainino]-lH-indoI-3-yl}-2- 
propenoic acid 

Stepl The same procedure as Exanq)le 84 step 2 was used to prepare the desired 
intemiediale from the nittoindole (Example 114 step 1) . 
10 Step 2 The procedures in Example 84, step 1 and 3 were used to prepare the tide 

compound from the above intermediate. 

Example 86 B 

N-(l-benzhydryl-3-{(E)-3-[(methylsuifonyi)amino]-3-oxo-l-propenyl}-lH« 
15 indol-5"yl)cyclopenlanecarboxamide 

The acid from Exanq)le 86A was used to prepare the tide compound according to the 
procedure in example 85. 

Example g7A 

20 (E)-3»{l-benzhydryl-5-nitro-lH-indol-3-yl}-2-propenoic acid 

The ester from Example 84 step 1 was saponified according to the procedure in Example 84 
step 3 and recrystallizauon frx>m hot EtOAc afforded 0.1 55g (90%) of the tide compound as a 
white solid. 

25 Example 87B 

N-((E)-3-{l-benzhydryl-5.nitro-lH-indol-3-yl}.2- 
propenoyl)methanesulfonamide 

The procedure in Example 85 was used to prepare the tide compound from the product of 
Example 87 A. 

30 

Example 88 

4»f(l>benzhvdrvl«5-chIoro-2-methvMH«indol-3«vnmethvnbenzoic acid 

Step 1 To an ice-cold {(fC) solution of trifluoroacetic acid (L7ml, 15nmiol) and triethylsilane 
(4.8ml, 30mmol) in CHjClj (20mL) was added a solution of 5-chloro-2-methylindole (1.66g, 

35 lOmmol) and methyl 4-formylbenzoate (1.8g, 1 Immol) in CHjCl^ (50mL) over a period of 5 
min. The resulting homogeneous solution was stirred at O^C for Ih and rt for 2h, at which 
time EtOAc (150mL) and aqueous sodium bicarbonate (to pH=8) was added. The organic 
layer was washed with water and brine, dried over MgS04 and concentrated. Flash 
chromatography (Hex/EtOAc, 4/1) gave 1.98g (63%) of desired intermediate as a light-tan 

40 solid. 
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5 Step 2 sodium hydride (0.2g. 5mmo.) was w,sh«i wiU, dnr l»x»=s 0xI(W) and to 
i. DMF (6ml.) and cocM «.<«:. A solutto, of -he above '■'"^^l 
5mn«>I)mDMF(4na.)wasdrop™.alOPCa™iten=s»ldng mixture was st,™=d for 30™ ^ 
wMch,ime,hedipl«>ylb«».ome.hane (1.24g. 5™mol) was added. The mixture was allowed 
toteach « atx. sdned for au addidoual 48h. BOAc (30,uL) was added followed hy a<,ueous 

10 NaH.PO. solution (10ml). The organic layer was washed with water and bnne dned and 
cJ««^ Flash Chromatography (Hex««Ac. 7/1) provided 0.98g (41%) of the destted 
intermediate as a ivory foam. 

^ove intennediate >«as saponffied according to the procedure ^ 
15 chromatography (EtOAc) provided 0.3g (89%) of the tide compound as a tan crystalhne sohd. 
MS: m/z (M-1) 464 

ffXiimPle 89 indol.3- 

20 vi1ni pthvn.3 -""'*h»vvhenzoic acid 

Stepl-TheintermediatefromExample 3 step 2 (leq) (see scheme #) was weighed m 
to a flask along with the 4-triinoun)methylhenzene sulfonyl chloride (1.2 eq) and then toey 
were flushed with nitrogen, taken up in dichloroethane (0.15 M) and then pyridine was added 
(1 2eq) at which time the reaction was left to stir overnight and then worked up by the addition 

25 of the polymer bound amine ( Parlow. J.J. Mischke. D. A., Woodard, S.S./. Org. Chern. 
1997 62 55908-5919) (1.6g/lmmol) and the resulting slurry was stirred a mmmium of 15 
nunutes ^d then it was filtered and washed with dichloroethane and the dichloroethane 
solution was dried and concentrated to yield 98% of the desired product with high punty^ 

Step 2 - The crude material from stepl was dissolved -niF/MeOH (2.5/1) and then 4N 

30 NaOH was added ( 3 eq) and the reaction was stirred until complete hydrolysis was observed 
bylLC Atthis pointthe reaction quenched with enough amberliteir 120 to make the soluuon 

acidic and then the resin was filtered off and rinsed and the desired product was obtamed m 
94% yield by drying and concentrating the solution. MS: m/z (M-1) 669 

Step l: Following step 1 for Example 89 using the appropriate sulfonyl chlonde yielded 76% 
of the title compound after chromatographic purification. 
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Step 2: An analogous proceedure to step 2 for Example 89 above yielded 83% of the desired 
product. MS: m/z (M-1) 679 



Ex^tinple 91 

4-r(^benzhYdrYl-5-{r(4-chloro-3-nitrophenyl)sulfonYl1ainino}-lH-indol-3> 
10 yl)methyn-3>methoxyben2oic ^cid 

Step 1: Following step 1 for Example 89 using the q)propriate sulfonyl chloride yielded 

100% of the title compound. 

Step 2: An analogous proceedure to step 2 for Example 89 yielded 54% of the desired product 
after chromatographic purification. MS: m/z (M-1) 681 

15 

Example 92 

4-rfl-benzhvdrvl-5-frfdimethvlamino)sulfonvllaminot-lH-indol-3-vnmethvll> 

3- Step 1: Following step 1 for Example 89 using the appropriate sulfonyl chloride yielded 
49% of the dtle compound after chromatographic purificadon. 
20 Step 2: An analogous proceedure to step 2 for Example 89 yielded 100% of the desired 
product. MS: m/z (M-1) 568 



Example 93 

4>fri-benzhvdrvl-5-fir4-ftrmuoromethoxv)Dhenvnsulfonvnamino)-lH-indol- 
25 3-vnmethYn-3*methoxvbenzoic acid 

Step 1: Following step 1 for Example 89 using the appropriate sulfonyl chloride yielded 
100% of the title compound. 

Step 2: An analogous proceedure to step 2 for Example 89 yielded 100% of the desired 
product. MS: m/z (M-1) 685 

30 

Example 94 

4»rQ-benzhvdrvl-5-{[(2-methvlphenvnsulfonvllaminol-lH-indol-3- 
vnmethYn-3«methoxvben2oic acid 

Step 1: Following step 1 for Example 89 using the appropriate sulfonyl chloride yielded 56% 
35 of the tide compound after chromatographic purification. 

Step 2: An analogous proceedure to step 2 for Example 89 yielded 82% of the desired 
product. MS: m/z (M-l) 615 
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ffxam ple 95 

100% ofthe title compound. , . ^ j ^ 

step 2: An analogous proceedure to step 2 for Example 89 yielded 96% of the desued product. 

MS: m/z (M-1) 655 



^l™gs«p lfo.E»»»^ 89 using d« ^"tf-V ''^'^ 1^ 

100% of the title compound. 

step 2: An analogous proceedure to step 2 for Example 89 yielded 89% of the des^ product. 
MS: m/z (M-1) 621 



20 



RT^ample 97 



'""^''"T^rZpIdof Example 3 (1.0 eq) was dissolved in WF (0.15M) and then 
25 caxbonyl diimidizole (1.2 eq) was added and the reaction was stirred under N, for three hours 
at which timeammonium hydroxide was added (3ml/g) and the reaction was st-d overmght 
when TIC analysis showed it was complete. To the reaction was added water and ethyl acetate 
the layers were separated and the aqueous layer was extracted ti.ee times, ti.e combmed 
org Jc extracts were dried concentrated and chromatographed to yield 64% of .he desrred 
30 primary amide. 

Step 1 - To tiu; compound of Example 97 (1.0 eq) mider N, was added CHp, 
(0 06M) and dien (metiioxycarbonylsulfamoyl)trietiiylammonium hydroxide inner salt (5.0 eq) 
portion wise over5hoursandti»nti>e slurry was stir^d overnight at which time TLCa.^^^^^^^^ 
LicatcdtiK. reaction was complete so it was concentrated and chromatographed to yield 78% 
of the desired product. 
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5 Step 2 - To the nitrile (1.0 eq) isolated in step 1 was add sodium azide (3 eq) and 

triethyl amine hydrochloride (1.5 eq) and n-methyl-2-pryirolidinone (0.05m) and then the 
reaction was heated to reflux under an inert atmosphere for 2.5 hours when it was poured into 
ice and water that was then acidified to pH 2 and the product was filtered off and then fiirther 
purified by preparative chromatography to yield the desired compound in 22% yield. MS: m/z 
10 (M-1) 597 

Example 99 

4-f((l-benzhvdrvl«5-ffcvcIopentvlcarbonvnamino]-lH-indol-3- 
vl lcarbonvl)amino1-3- thiophenecarbox vlic acid 

15 step 1 To the indole acid (1.0 eq) was added the amine (1.2 eq) the dimethylaminopyridine 
(10 mol %), l-(3dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.5 eq) and then 
DMF(0.3M) and tiie reacdon was stirred under nitrogen for 24 hours at 40°C for 24 hours at 
which time it was poured into 1/2 saturated ammonium chloride solution and ethyl acetate and 
then the layers were separated and the aqueous layer was extracted 3 times, the combined 

20 organic layers were washed with water 2X, dried, concentrated and chromatographed to yield 
38% of the amide. 

Step 2 The ester fi-om the previous step was dissolved in THF/MeOH (3: 1) and then IN NaOH 
(3.0eq) was added and the reaction was stirred for until TLC analysis showed that the reaction 
was complete. The reaction was then concentrated, diluted with water, acidified to pH 2 with 
25 cone HCL, extracted with ethyl acetate 3X, the combined organics were dried over magnesium 
sulfate concentrated and purified via chromatography to yield the desired acid in 64% yield. 

Example 100 

3-rf(l-ben2hvdrvl>5-rfcvclopentvlcarbonvnaminol-lH-indol-3- 
30 vUcarbonvDaminolbenzoic acid 

Step 1: The acid (see scheme #) was coupled with the ^propriate amino ester following the 
procedure in Example 99, step one, except the reaction was run at room temperature and that 
the procedure yielded 80% of the desired product isolated by recrystalization. 
Step 2: The nitro ester from step one (1.0 eq) was weighed into a flask along with 5% Platinimi 
35 on Carbon (40 wt%) and the vessel was sealed with a septum and evacuated and flushed with 
argon 3X, then freshly distilled THF is added and the reaction is evacuated 2X and after the 
second evacuation a balloon of hydrogen inserted into the septum. The reaction is left under 
atmospheric hydrogen for 16 hours at which time tic analysis indicates complete reduction and 
the reaction is flushed with argon and then filtered through a bed of celite and the catalyst is 
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washed exhaustively withethylacetate, the filtrate was dried and concentrated and purified via 
chromatography to deUver 71% ofthe desired amine. 

step 3- m amine (1.0 eq) was dissolved in dichloromethane (0.3M) and then an equivalent 
an^ount of sanitated sodium bicarbonate was added and finally the acid chloride introduced. 
The biphasic reaction mixture was vigorously stirred untU TLC analysis indicated that fee 
reaction was complete (generally a few hours) and then the reaction was diluted wtth 
dichloromethane and water, the layers were separated, the aqueous layer was extracted three 
thnes with dichloromethane, the combined organic layers were dried, concentrated and 
chromatographed to yield the desired amide in 41% yield. 

IXlding to step 2. Example 99, the ester was hydrolyzed to the acid and yielded 71% of the 
final product. MS: m/z (M-1) 556 



Pj ^ ai nplg 101 

, ^^p,.T^n y^vrfrvl.S.rrcv cloi>entYlca rbQnYnj«injnoMH->ndol-3> 
20 YllffarhonvMaminolpro panoic acid 

Step 1 To the fmal product in Example 114 (l.Oeq) in dichloromethane (O.IM) at 0 C was 
added oxaUyl chloride (2.0 eq) and then a few drops of DMF. The reaction was stirred a few 
hours at room temperature and concentrated and azeotroped 2X with tohiene and placed on the 
high vacuum for 2 hours before being used crude for the next step. 
25 Step2:Totheacidchloridegeneratedin step 1 was added dichloromethane (O.IM) and then a 
solution of alanine methyl ester (l.OSeq. ftee base) in dichloromethane (l.OM) and feen 
triefliylamine (1.5eq)was added and the resulting mixture was stirred overnight and worked up 
by the addition of 1/2 saturated ammonium chloride, the layers were separated, the aqueous 
layer was extracted three times with dichloromethane, the combined organic layers were dned 
30 and concentrated and purified via chromatography to yield the desired amide. 

Step 3: The ester from step 2 was hydrolyzed under the conditions outiined for step 2, Example 
99, to yield the desired acid. 



35 



40 



F.Yainple 102 . 

Step 1- Tbe acid chloride (1.0 eq) synthesized in step 1, Example 101, was weighed mto a 
flask along with o-tolylsulfonamide(1.5eq). DMAP (0.1 eq) and taken up in dichloromethane 
(0 IM) under nitrogen and then triethylamine (1.5eq) was added and the resulting mixmre was 
stirred for 12 hours and then worked up by the addition of 1/2 samrated ammonium chlonde. 



98 



wo 99/43654 



PCT/US99/03898 



S the layers were separated, the aqueous layer was extracted three times with dichloromethane, 
the combined organic layers were dried and concentrated and purified via chromatography to 
yield the desired acylsulfonamide in 52% yield. 

Example 103 

10 3'rf2-n«benzhvdrvl-5'rfcvclopentvlcarbonvl)amino1*lH>indol«3*vlt-2" 
oxoacetvDaminolpropanoic acid 

Step 1: According to the general procedure in step 1, Example 101, using the product from 
Example 1 15 and the appropriate amino ester yielded the desired product in 100% yield. 
Step 2: The ester from step 1 was hydrolyzed under the conditions outlined for step 2, Example 
15 99, to yield the desired acid. MS: m/z (M-1) 536 

Example 104 

3«rf2-ll"benzhvdrvl-5"rfcvcIopentvlcarbonvl)amino1«lH^indol«3«vl>'2" 
oxoacetvnaminolbenzoic acid 
20 Step 1: According to the general procedure in step 1, £xan[q)le 99, using the product from 
Example 1 15 and the appropriate amino ester yielded the desired product in 100% yield. 
Step 2: The ester from step 1 was hydrolyzed under the conditions outlined for step 2, Example 
99, to yield the desired acid. MS: m/z (M-1) 584 

25 Example 105 

3-fl2-fl"(4*benzvlbenzvn-5-fbenzvioxv)-lH-indol-3-vl1acetvi}amino)benzoic 

acid 

Step 1 

An oven dried flask was charged with 5-benzyloxy indole-3-acetic acid (1 eq) (see scheme-1) 
30 and anhydrous DMF (0. 1 8 M) under nitrogen. Reaction mixture was then cooled to 0°C and to 
this was added NaH (2.2eq, 60% dispersion in mmeral oil), stirred at 25"C for Ih followed by 
addition of a solution of the appropriate benzyl bromide (2.2eq, 40% purity) (see scheme-1, 
steps 5,6) in anhydrous DMF, stirred overnight. Workup with ethyl acetate/water followed by 
chromatographic purification afforded the desired product in 66% yield. 
35 Step 2 

Dissolved the indole derivative from step 1(1 eq) (see scheme-1) in THF/MeOH/H20 (3:1:1 
0.094 M) and to this was added LiOH Hp (1.2 eq), stirred at 25'C, overnight. Woricup with 
ethyl acetate/water followed by chromatographic purification afforded the desired product in 
74% yield. 
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?^acid from step 2 (1 eq) (see scheme-1) was added methyl 3-aminobenzoate (1.05 eq), 
EDO (1 37 eq) and DMAP (0.2 eq) followed by anhydrous DMF (0.086M), stirred at 25 C, 
overnight Workup with ethyl acetate/lN HCl followed by chromatographic punficauon 
afforded the desired product in 80% yield. 

^edthe ester (1 eq) from step 3 (see scheme-1) in THFM.OW^O (3:1:1 0.04 M) and 
to this was added LiOHH^O (1.2 eq). stirred at 25-C, overnight. Workup with ethyl 
acetate/lN HCl followed by trituration with CH^Cyhexane (1:1) for 0.5h and then 
recrystallizauon from CH,C1, afforded the tiUed product in 97% yield. MS: m/z (M-1) 579 



15 



TllflT?tTl)flT1F"»T benzoic acid 

Step 1 , , 

20 Following procedure in step 1 of example 105, scheme-1 and using the appropriate benzyl 
bromide afforded the desired product in 50% yield after chromatographic purification. 

Step 2 ... 
Following procedure in step 2 example 105, scheme-1 and using the appropriate mdole 
derivative afforded the desired product in 67% yield after chromatographic punficauon. 

25 Step 3 ... 
FoUowing procedure in step 3 example 105. scheme-1 and using the appropnate mdole 
derivative afforded the desired product in 75% yield after chromatographic purification. 

Step 4 ... 

Following procedure in step 4 example 105, scheme-I and using the appropriate indole 
30 afforded the desired product in 63% yield after chromatographic purification. 
MS: m/z (M-1) 625 



F.Yam ple 107 ^ , , 

35 of^iphnyvlic acid . . ^ . u u i 

Step 1- Tlie 5-Hydroxy-2-Methylindole-3-Carboxylate (1 eq) was combined with benzyl 
bromide (1.3 eq) and K^CO, (325 mesh, 1.3 eq) in CH^CN (0.1 M). Th. resulting mixture 
was heated to reflux for 2 h. An additional amount of benzyl bmmide (0.2 eq) and the heatmg 
was continued for 2 h. The reaction was worked up by addition of water and extracuon with 

40 CHPj. The organic extracts were washed with water, dried and concentrated. Flash 
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5 chromatography provided the desired benzyl ether (63 % yield), as well as the corresponding 
N,0-bisbenzyl derivative (22 % yield). 

Step 2: An ice cooled solution of the benzyl ether from step 1 ( 1 eq) in dry DMF (0.25 M) was 
treated with NaH (60 % in mineral oil, 1.1 eq). 2,4-Bis trifluoromethyl benzyl bromide (1.1 
eq) was added after 1 h and the resulting mixture was stirred at 25T for 2 h. Solvent was 
10 evaporated under vacuo, the residue was dissolved in EtOAc, washed with water, dried and 
concentrated. The desired product was obtained in 77 % yield after recrystallization from 
hexane/CHClj. 

Step 3: The product from step 2 (1 eq) in THF/MeOH (3/1) was heated to reflux with IN 
NaOH (12 eq). After 48 h the reaction was quenched with AcOH and solvent was evaporated. 
15 The resulting product was recrystallized to afford crude material in 72 % yield. Further 
purification by flash chromatography followed by recrystallization provided pure tide 
compound. MS: m/z (M-1) 506 

Example 108 

20 S-rfl5^fben2vloxv>>l-r2,4-bisftrifluoromethvnbenzvn-2-methvl-lH-indol-3> 
vI}carbonvnamino1isophthalic acid 

Step 1: The acid prepared in step 3 (1 eq) of example 108 was reacted with EDCL (2 eq) and 
dimethyl 5-aminophthalate (5 eq) in THF (0.02 M) in the presence of DMAP (2 eq). The 
reaction was heated to reflux for 48 h. EtOAc/water work up, followed by flash 
25 chromatography produced the desired amide in 32 % yield. 

Step 2: The material from step 1 (1 eq) was hydrolyzed by the action of UOHHjO (2.2 eq) in 
THF/MeOH/water (3/1/1, 0.07 M). After stirring at 25"C overnight, the reaction mixture was 
quenched with AcOH and solvent was evaporated. EtOAc/water work up and trituration in 
hexane/CHXl^ afforded the title compound in 82 % yield. MS: m/z (M-1) 669 

30 

Exan>ple 1(^9 

S-fl?^ff2YlQXy)'2-in^thYl-^-f2-naphthylmethyl)-^H-pndole-3-carboxYlic ac|d 

Step 1: An analogous procedure to step 2 example 108 using the main product of step 1 above 
and die appropriate bromide yielded die desired N-substitutcd indole in 71 % yield after 
35 recrystallization. 

Step 2: The ester from step 2 above (1 eq) in THF/MeOH (3/1) was heated to reflux witii 4N 
KOH (2 eq). After 5 days solvent was evaporated and die residue partitioned between IN HCl 
and CHCI3. The organic extract was washed, dried and concentrated. The tide compound was 
obtained in 92 % yield after chromatographic purification and crystallization. MS: m/z ( M - 1 ) 
40 420 
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e. (|^g . flT.w..vlnvv^.2.methvl.1.(2-naphthYltnethYl)-1H-indol-3. 
yn^arhonvnamiF">)F«"P''t>»a"c acid 

Step 1: Hie acid in Example 109 was converted in the corresponding aimde following an 
10 analogous procedure to step 1 of Example 108. The product was contaminated with the aniline 
starting material which could only be partially removed by chromatography. 
Step 2: Hydrolysis of the crude material following step 2 Example 108 provided the tide 
compound after chromatographic purification (4 % yield in Example 109). 

IS Fvamnle 111 

1 _^^n ^yi.g.rh.n»vlnvv^.2.»iiMhvl-1H-indQle-;^-r»irl>ff^Yiic acid 

Step 1: The minor product of step 1 (1 eq) Example 107 was dissolved in THF (0.1 M). 
KOH (2 eq) and 18-crown-6 (2 eq) were added and die resulting mixmre was heated to reflux 
for 1.5 days. Workup as on step 2 Example 108 above provided die tide compound in 32 % 
20 yield. MS: m/z (M-1) 370 

y.ieam ple 112 

3.[(2-{5.(benzyloxy)-l-(4-chlorobenzyl).2-[(2-naphthylsulfanyl)methyll-lH- 

indoI-3-yI}-2-oxoacetyl)amino]benzoic add 

25 Step 1 The starting ediyl 5-benzyloxyindole-2-carboxylate (Scheme 21, step 1) was treated 
with LAH (1.3 eq) in THF (0.27 M) at 0 under nitrogen for 1 b. Workup with NaOH and 
water followed by concentration afforded crude product (100%). 

Step 2 IHe cwde alcohol from step 1 was dissolved in DMF (0.38 M). and treated with t- 

butyldimediylsilyl chloride (1.16 eq) and imidazole (1.26 eq) at 25 for 1 d. Workup and 
30 chromatographic purification afforded the pure product (93%). 

Step 3 The silyl edier from step 2 was dissolved in metiiylene chloride (0.26 M), and treated 

widi BOC anhydride (1.24 eq), triethylamine (1.53 eq) and DMAP (0.21 eq) at 25 for 3 d. 

Workup and chromatographic purification afforded die pure product (99%). 

Step 4 The N-BOC silyl edier from step 3 was treated widi acedc acid/ water/ THF 
35 (3:1:1) (0.04 M) at 25 °C for 1 d. Workup and chromatographic purification afforded the pure 

product (100%). 

Steps 5 The alcohol from step 4 was dissolved in mediylene chloride (0.2 M), and 
under nitrogen at -40-C treated widi triediylamine (1.33 eq), and mesyl chloride (1.23 eq) for 
1 h. In a separate dry flask was weighed naphdialene-2-diiol (1.31 eq), and THF (1 M) was 
40 added, foUowed by lidiium hexamediyldisUazide (IN in THF, 1 eq) and diis mixwre was 
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5 Stirred at 25*C for 30 min. The resulting solution was then added dropwise, over 30 minutes, 
to the above mesylate solution, at -40^. The reaction mixture was allowed to warm to 25'C, 
and stirred there for 4.5 b. Workup and chromatographic purification afforded the BOC 
thioether. 

Step 6 The purified BOC thioether from step 5 was heated under niu-ogen at 160- 

10 170"C for 1.25 h, and recrystailized from ethyl acetate and hexanes to afford the free indole 
thioether in 64% yield. 

Step 7 The indole thioether from step 6 was dissolved in DMF (0.2 M), and treated 

with sodium hydride (1.1 eq) at 25*'C for 45 min. 4-C!hlorobenzyl chloride (1.3 eq) and KI 
(cat.) were added, and the mixture was stirred at 25°C for 3 d. Workup (ethyl acetate/water) 
15 and trituration (ethyl acetate/hexanes) afforded the pure product (52%). 

Step 8: A solution of EtMgBr in ether (3 N, 2.17 eq) was cooled to - 70 ''C. The product of 
step 7 in scheme 21 (1 eq) in ether (0.55 M) was added and the reaction mixture was stirred at - 
70 °C for 2 h. After the addition of methyl oxalyl chloride (3 eq) in ether (1.5 M) the reaction 
20 was stirred at - 40 *C for 2 h, allowed to warm to 25 °C Quenched with sodium bicaibonate 
EtOAc/water work up and crystallization from hexane/EtOAc the desired ketone. 

Step 9 The ester from step 8 was hydrolyzed using the general method in step 2 example 108 to 
yield the desired alpha keto acid. 

25 

Step 10 The indole thioether from step 9 was dissolved in dry methylene 

chloride (0.05 M), and treated with oxalyl chloride (2.05 eq) at O^'C for 1 h. In a separate dry 
flask were weighed 3-aniinobenzoic acid (10 eq) and triethylamine (15 eq) in mediylene 
chloride (0.5 M). The resulting solution was then added dropwise, at 0*C, and tiie mixture was 
30 allowed to warm to 25''C overnight. Workup (methylene chloride/aqueous HCl) and repeated 
purification by chromatogrs^hy afforded the pure title compound product. 

Step 1 1 The product from step 9 was hydrolyzed using the procedure from step 2 Example 108 
to yield the desired compound in 28%. MS: m/z (M-1) 709 

35 

Example 113 

3-rf2>IS-(benzvloxv)-l-methvl-2->r(2-naphthvlsulfanvnmethv[MH-indol-3> 
vl}-2>oxoacetvl)amino1benzoic acid 

Step 1 Following step 4 of the above procedure using methyl iodide followed by 

40 trituration (ethyl acetate/hexanes) afforded the pure product (72%). 
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Step 2 An analogous procedure to step 5 through step 1 1 above yielded 58% of the 

title compound. MS: m/z (M-1) 599 



10 



15 



20 



25 



30 



35 



I han^hvdrv».g-f ("yHonentvlf a r'^nnvnamino 1-i H.inrinle.S.rarhoxvlic ^pid 
Step 1 5-nitroindole was alkylated as in Example 3 stepl with the appropriate 

bromide to yield the desired N-alkylated product. 

Step 2 -nie indole from step 1 (l.Oeq) was dissolved in DMF (0.4M) and 

treated with phosporous oxychloride (6.9 eq) at room temperature and then the mixmre was 
stirred for 1 day at 80 C at which time the reaction was poured onto ice and triturated with ethyl 
acetateAiexanes. followed by workup with sodium bicarbonate/chloroform yielded the C3 
formylated product. 

Step 3 The nitro indole from step 2 was reduced according to the procedure in 

Example 100, step 2 to yield the amino aldehyde. 

Step 4 Tbs indole from step 3 was acylated according to the procedure from 

Example 100, step 3. 

S 5 Tbt indole from step 4 (1.0 eq). 2 methyl-2butene (45 eq), 

sodiumdihydrogen phosphate(11.6eq). were dissolved in t-BuOH(0.2M)water(^^^^^ 
then sodiumchlorite (11.6q) was added and the reaction was heated to 65 C for 24 hours.The 
reaction was diluted with water, extracted 3 times with ethyl acetate, dried and concentrated and 
then purified by chromatography to yield the title compound. 

F.vam ple 115 
LU 

Step 1 Following the procedure of Example 69. 5-niroindole was acylated in the 3-position 
with ethylmagnesiumbromide and ethyloxalylchloride. 

Step 2 The above intermediate was elaborated to the final product foUowmg steps 2-5 

of Example 1 14 to afford the title compound. 
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5 Example 116 

Table I reports data for the compounds described in the examples above in cPLA2 
inhibition assays (described below). In the data columns of Tables I and U, assay results are 
reported as a percent inhibition at the concentration specified. 

10 

Coumarin Assay 

7-hydroxycoumarinyl 6-heptenoate was used as a monoraeric substrate for cPLA2 as 
reported previously (Huang, Z. et al., 1994, Nalytical Biochemistry 222, 1 10-1 15). Inhibitors 
were mixed with 200 (iL assay buffer (80 mM Heped, pH 7.5, 1 mM EDTA) containing 60 
15 \jM 7-hydroxycoumarinyl 6'heptenoate. The reaction was initiated by adding 4 |ig cPLA2 in 
50 nL assay buffer. Hydrolysis of the 7-hydroxycounarimyl 6-heptenoate ester was monitored 
in a fluorometer by exciting at 360 nm and monitoring emission at 460 nm. Enzyme activity is 
proportional to die increase in emission at 460 nm per minute. In the presence of a cPLA2 
inhibitor, the rate of increase is less. 

20 

Table I 



25 



Example 


PERCENT 
INHIBITION® 


CONCENTRATION 
(miaomolar) 




1 


7 


50 




18 


100 




50 


170 




2 


50 


25 




50 


32 




3 


50 


5 




51 


6.25 




50 


6.4 




41 


10 




50 


17.5 




50 


19 




37 


20 




38 


20 




43 


20 




44 


20 




50 


20 




50 


20 




50 


22 




50 


23 




50 


23.5 
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10 



11 



12 



50 



39 



50 



51 



50 



50 



50 



10 



41 



50 



11 



50 



11 

lo" 



50 



44 



50 



50 



15" 

"35" 



50 



50 
50 



50 



42 
50 



52 



36 



50 



50 



50 



50 



50 
50 
50 
50 
50 

"50" 
50 
50 
50 
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100 
T" 



6.25 



5 
11 



_5_ 

11 



100 



120 



155" 



50 
135 



13 



19 



20 



20 



30 



33.5 



40 
45 



10 
12 



12.5 



20 



27.5 



30 
30 



37 



0.35 



0.35 
0.38 
0.38 

~oW 

0.4 

~5T" 
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50 


0.44 




50 


0.45 




64 


0.5 




86 


1.25 








n ■^Q 
u.jy 




50 


0.4 




50 


0.48 




50 


0.55 




50 


0.6 




50 


0.65 




50 


0.65 




50 


0.7 




50 


0.75 




50 


0.95 




73 


2.5 




81 


6.25 



14 


50 


0.7 




50 


0.95 




50 


0.95 



15 


50 


0.65 




50 


0.65 




50 


0.72 




50 


0.76 




50 


0.85 




90 


6.25 



16 


50 


0.125 




61 


0.125 




71 


0.125 




50 


0.14 




50 


0.14 




50 


0.14 




50 


0.17 




50 


0.17 




69 


0.25 




98 


6.25 




17 


50 


0.7 




50 


0.8 




50 


0.85 




50 


0.98 




18 


50 


1.2 




50 


1.3 




50 


1.9 




50 


2 




50 


2 
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20 



21 



22 



23 



24 



25 



26 



27 



IT 



29 



30 



31 



50 



50 



50 



50 



IT 



50 



50 



50 



Iff 



IT 



■w 



50 



50 



50 



50 



58 



42 



50 



50 



50 



35" 



50 



50 



50 



50 



50 



10" 



50 



87 



46 



50 



50 



50 

50 



2.2 



4.2 

5.8 



6.25 
7.8 



11 
12 



25 
32 



15" 

20 



38 



40 



10 

20 



100 
100 



13 
17 



2.4 
2.5 



6 

6.4 



4.2 
4.4 
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3.4 



8 

15" 



21 
1A 



11 



18 
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5 



10 



32 


50 


4 




50 


4.4 




33 


50 


4.4 




50 


4.9 




34 


50 


2 




57 


2.5 




35 


23 


10 




42 


20 




50 


41 




36 


50 


0.22 




60 


0.25 




50 


0.32 




50 


0.45 




37 


50 


0.4 




50 


0.5 




50 


0.55 




50 


0.65 




38 


. 50 


0.3 




50 


0.45 




50 


0.57 




^0 


0.^^ 




50 


0.6 




50 


0.6 




50 


0.6 




50 


0.6 




50 


0.6 




50 


0.64 




50 


0.7 




50 


0.7 




50 


0.S5 




50 


0.85 




50 


1 




50 


1 




39 


50 


0.39 




50 


0.7 




50 


0.73 




50 


0.75 




50 


0.75 




50 


0.8 




50 


0.9 




50 


0.9 




50 


1 




50 


1 
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40 


50 
55 


2.5 
2.5 




50 
50 


i 

i.b 






41 


50 


2.5 




50 


3.8 




50 


4.3 




50 


5 






42 


bO 


2.2 




50 


3 




50 


3.8 






1 43 i 


50 1 


12 


1 r- 50 1 


14 




44 


50 


1.65 




50 


1.7 




50 


1.75 




50 


1.9 




50 


2.1 




/I 


2.5 




97 


6.25 




4^ 


50 


1.75 




50 


1.8 




50 


1.9 




50 


2 




50 


2.1 




74 


2.5 






46 


50 


2.2 




67 


2.5 




50 


2.7 




50 


3.5 




50 


4.5 






49 


50 


1.5 




50 


1.8 




50 


2.3 






50 


50 


0.8 




50 


0.8 




50 


0.85 




50 


1.05 
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81 



2.5 



10 



15 



20 



51 


50 


0.6 




50 


0.8 




50 


0.9 




52 


50 


19 




50 


19 




50 


20 




53 


50 


11 




50 


15.5 




54 


50 


2.8 




50 


3.9 




55 


50 


1.35 




50 


1.35 




56 


50 


0.98 




^0 


1.2 




57 


50 


1.05 




50 


1.38 




50 


1.4 




58 


50 


1.65 




50 


1.65 




59 


50 


6 




90 


12.5 




1 60 1 50 1 12.5 1 




61 


50 


10 




54 


12.5 




62 


50 


7 




8^ 


12.5 




63 


70 


2.5 




50 


7 




64 


50 


32 




50 


37 




65 


47 


50 




50 


72 




50 


80 



1 1 1 
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66 


50 
15 


/O 
200 
200 




19 




67 


i, 1 


100 

400 






68 


1^ 1 


100 






400 1 






1 69 


1 50 


12.5 1 




1 70 


1 39 


1 5U 


|- \ 40 r ^" 




71 


69 


0 




50 


1.5 




50 


3.5 




50 


3.8 




72 


1 SO 


1 12.5 



I 76 I 50 r 



. 77 


1 160 1 




SO 1 


180 1 






78 


50 1 


8U 




50 1 110 




50 1 


60 


79 


50 1 


65 








50 1 


48 


1 


60 1 


50 








50 


7U 




1 46 1 


100 




1 82A 


1 SO 1 


46 




1 50 1 


50 






1 61 1 


6.25 


1 82B 


i 50 1 


6.5 








50 


8 


1 82C 


50 


10 








1 


48 


1 83 


1 ^ 


70 1 
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84 


22 


100 




50 


265 




50 


350 




85 


31 


100 




50 


200 




86A 


50 


60 




50 


70 




50 


82 




50 


118 




1 86B 1 1 1 




87A 


33 


50 




50 


95 




87B 


50 


38 




50 


38 




50 


42.6 




88 


50 


1.25 




53 


1.25 




^0 


1.32 




89 


50 


4.4 




50 


4.8 




90 


50 


10.2 




50 


10.5 




91 


50 


3.8 




50 


4.25 




92 


50 


11 




50 


12.5 




50 


14.2 




93 


50 


4.2 




50 


4.9 




94 


50 


7 




50 


7.5 




95 


50 


11.5 




50 


13 




96 


50 


8 




50 


10.5 
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97 



98 



99 



100 



50 

lo" 

50 

"50" 

HE 

38 
15" 
15- 

"50" 

"30" 

50 



50 
"80~ 
~94~ 

Tf 

6.25 
8.7 

~30" 
100 
100 

"loo" 

"ir 
-w 



100 
400 



49 



102 1 


50 1 


20 
48 


103 


50 


100 
104 


104 


50 

50 
50 


1 22 
1 '^^ 



105 


50 


2.4 

7 




50 
74 


10 




50 1 


7 


106 


50 1 


12 


107 


50 
50 
43 


80 
/I 
50 
37 




50 

50 


37 


108 


67 


6.25 




15 


20 
48 




50 
46 


50 




46 


50 






1 109 


28 


j 50 
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25 



50 



110 


50 


47 




50 


46 




111 


16 


50 




15 


50 



112 



53 



2.5 



113 


50 


7.5 




50 


8 



10 



114 


45 


100 




50 


152 




50 


170 



115 


89 


50 




20 


100 




50 


250 



117 



50 



118 



50 



■5T 



119 



50 



2.5 



15 



120 



121 



50 



20 



IT 



122 



64 



1.25 



123 



50 



1.2 



50^ 



1.3 



20 



125 



50 



50 



0.8 



5.5 



127 



50 



1.1 



128 



50 



0.9 



129 



50 



1.1 



25 



130 



131 



50 



50 



0.6 
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132 



133 I 



134 



I 135 I 

I r 

\ 137 I 

1 138 i 



50 



50 



50 



50 



50 



50 



50 



I 



0.4 



0.3 



TTT 



0.7 



0.4 



0.4 



Compounds of the present invention were also tested for in vivo activity in a rat paw 
edema test according to the procedure described below. The results are reported m Table H. 



p.r r^rrapeenar-TnHnrpri Footpad Edema Test 

Each compound was suspended in 0.3ml absolute ethanol. 0.1 ml Tween-80 and 2.0 
xnl Dulbecco's PBS (without calcimn or magnesium). To this mixmre. 0.1ml IN NaOH was 
added After solution was complete, additional amounts of PBS were added to adjust the 
concentration to 1 mg/ml. All compounds remained in solution. Compounds were 
administered i.v. in a volume of 5 ml/kg to male Sprague Dawley rats at the same tmie that 
edema was induced by injection of 0.05ml of 1 % Type IV carrageenan into the hmd footpad. 
Footpad volmne was measured before dosing with compound and 3 hours after dosmg with 



carageenan. 
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Example 


ROUTE 


DOSE 


PERCENT 


of 


(mg/Kg) 


INHIBmON 




ADMIN. 






1 


IV 


5 


2.51 




IV 


5 


16.61 




1 2 


IV 


5 


15.87 1 




3 


IV 


5 


10.38 




PO 


5 


21.5 




IV 


5 


22.84 




IV 


5 


14.86 




PO- 


20 


19.56 




IV 


^ 


10.38 




4 


IV 


5 


24.13 




IV 


5 


4.95 




5 


IV 


5 


8.88 




IV 


5 


24.28 




IV 


5 


0.09 




1 7 


1 IV 


1 5 


1 -0.65 ! 




1 8 


1 IV 


1 5 


1 -5.7 j 




1 9 


1 IV 


1 5 


1 4.46 ■ 1 




1 10 


1 IV 


1 5 


1 25.32 j 




1 n 


1 IV 


5 


1 13.98 j 



12 


PO 


2 


0.19 




PO 


10 


-0.38 



20 



13 


PO 


2 


25.99 




PO 


10 


23.63 




14 


PO 


2 


11.53 




PO 


10 


8.14 




15 


PO 


2 


7.05 




PO 


10 


6.88 




16 


PO 


2 


3.8 




PO 


10 


14.96 
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I 26 1 



TV" 



40 



41 



IV 



IV 



25.31 



0.29 



8.21 



10.1 



17 1 


PO 


2 


19.29 1 




PO 


10 


34.52 1 




1 O 


IV 


5 


21.17 




IV 


5 


13.32 




IV 


5 


-0.09 






21 


IV 


5 


16.18 




IV 


5 


19.01 




IV 


5 


8.66 






r 22 


IV 


5 


9.22 




IV 


5 


4.14 




23 


IV 


5 


15.71 




IV 


5 


14.45 




IV 


5 


2.12 




24 


IV 


5 


8.33 




IV 


5 


1^.28 




IV 


5 


11.3 






B 


IV 


5 


2.73 




IV 


5 


8.66 




IV 


5 


16.02 



] 



j 27 I IV I ^ I ^-^^ I 
{ 28 I IV I 5 ~T 



30 


IV 


5 


13.89 




PO 


2 


-0.11 




PO 


10 


13.25 






1 37 1 PU 




-7.94 


h PO 




3.36 




1 38 


1 PO 


2 


15.44 




PO 


10 


26.32 




1 39 1 PO 


2 


1.98 


1 1 PO 


10 


-7.16 



42 



7.72 
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44 



IV 



11.9 



I 45 I W I 



10.19 



10 



46 



49 



IV 



4.58 



18.02 



50 


PO 


2 


5.44 




PO 


10 


12.34 



51 


PO 


2 


3.23 




PO 


10 


15.37 



52 


PO 


2 


-6.75 




PO 


10 


3.33 



53 


PO 


2 


-1.81 




PO 


10 


11.35 



54 


PO 


2 


2.47 




PO 


10 


14.29 



15 



55 


PO 


2 


7.02 




PO 


10 


21.51 



5^ 


PO 


2 


4.22 




PO 


10 


9.34 



57 


PO 


2 


10.44 




PO 


10 


20.68 



20 



58 


PO 


2 


13.85 




PO 


10 


9.96 



IV 



IV 



2.9 



18.33 

-WW 



65 



IV 



2.84 



■66 



IV 



25.34 



25 



I — w 



IV 



IV 



10.78 



-4.3 
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76 



IV 



80 



g2B 



85 



86A 



IV 



IV 



84 I IV 



IV 



IV 



< I 14.84 I 



5 I 10-1^ 1 



4.94 



6.15 



7.13 
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87A 


PO 1 


2 1 


12.89 




PO 


10 1 


" 25.44 






87B 1 


PO 3 


17.9/ 




PO 1 10 1 


31.4 




89 1 


PO 2 


14.34 




PO 1 10 1 


16.38 




Qn 1 PO 1 ^ 


-0.18 


1 PO I 10 1 


2.7 




|— 01 j PO 1 2 1 13.3 


1 — ' 1 — F^— 1 — io 1 ITFt 






2 1 27.35 
10 1 21.34 






93 


PO 1 


2 


-3.02 




1 PO 1 


10 


9.91 




94 


PO 


3 


3.13 




PO 


10 


4.46 




PO 


2 


19.04 




PO 


10 


27.45 




95 


PO 2 


14.8b 




■ PO 1 10 


1 23.19 




96 1 PU 


2 


29.42 


PU 


10 


i 205 




[—W 1 IV 1 5 1 21.31 




1 — 9r 1 w 1 b 1 i8.iy 






PO 




22.7/ 


1 99 


PO 




1 24.51 
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5 



100 


PO 


2 


6.14 




PO 


10 


20.7 




101 


PO 


10 


12.45 




PO 


2 


11.17 




102 


PO 


2 


2.56 




PO 


10 


8.48 




103 


PO 


10 


17.31 




PO 


2 


16.5 



104 


PO 


2 


14.49 




PO 


10 


6.01 



10 

r 105 I IV I 5 I 1.51 I 



114 


PO 


2 


12.15 




PO 


10 


22.19 




115 


PO 


2 


1.24 




PO 


10 


18.46 



Example 117 

15 2-l44a>benzhvdrvl-6-chloro-lH-indol-3-vnmethvl1-2.6- 
dimethvlphenoxv)acetic acid 

Step 1: To l-ben2hydryl-6-chloro-lH-indole (1.0 eq) and methyl 2-(4-fonnyl-2,6- 
dimethylphenoxy)acetate (0.6 eq) in (rH2Cl2 (O.IM) at O^C was added neat triethysilane (3eq) 

20 followed by triflouroacetic acid (3eq). After 10 minutes at (fC the reaction was warmed to 
room temperature and stirred until the initially formed spot by TLC yields a new spot. The 
reaction was then quenched by the addition of saturated sodium bicarbonate, diluted with 
CHjCljand washed with saturated sodiiun bicarbonate, water and brine, dried over magnesium 
sulfate and purified by column chromatography to yield 89% of the desired product. 

25 Step 2 The resulting ester was hydrolyzed as in example 1 step 5 to yield the title compound 
after trituration and/or colunrn chromatography, m/z (M- 1)508.3 
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5 Example 118 

7.|.f. f(Vy ^» fhvdrvl-6 -''hlnrn.1H.indol-:^-vl)niet|iY»1-3: 

.«««hftVYp^«nnxviacetic acid 

Step l:This compound was prepared from the l-benzhydryl-6-chloro-lH-mdole and methyl 2- 
10 (4-fonnyl-3-methoxyphenoxy)aceiate according to the procedure in Example 1 17 Step 1. 
Step 2: The ester intermediate was hydrolyzedaccordingtostep2Example 117 to yield the 

title acid. 



15 



20 



Example 119 

step l:This compound was prepared from the l-benzhydryl-S-chloro-lH-indole and methyl 2- 
(4-formylphenoxy)acetate according to the procedure in Example 1 17 Step 1 . 
StepTheesterintermediatewashydrolyzedaccordingtostep2Example 117 to yield the title 

acid. 



Example 120 

{4. f(1-benzl 
acid 

Step l:Thiscompoundwas prepared from the i-benzhydryl-6-chloro-lH-indole and methyl 2- 
25 (3-chloro^formylphenoxy)acetale according to the procedure in Example 1 17 Step 1 in 70% 
yield. 

step 2: The ester intermediate was hydiolyzed according to step 2 Example 117 to yield the 
title acid. 



30 Example 121 

2-{4- ffi.hpnThvdrv i -<i-rhloro-lH-indol-3-Yl)methYll'2- 

nii.»hnvvphep»vY}"''''*'c acid 

Step l:This compound was prepared from the l-benzhydryl-6<hloro-lH-indole and methyl 2- 
(4.formyl-2-methoxyphenoxy)acetate according to the procedure in Example 117 Step 1 m 
35 71% yield. 

Step 2: The ester intermediate was hydrolyzed according to step 2 Example 1 17 yield the title 
acid. m/z(M-l)510.2 
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5 Example 122 

(E)-4-l4>f(l-benzhvdrvl-6-chloro-lH>indol-3»yt)inethvnphenoxvl-2-butenoic 
acid 

Step 1 : This compound was prepared from the l-benzhydryI-6-chIoro-lH-indole and (E)-4-(4- 
formylphenoxy)-2-butenoate according to the procedure in Example 117 Step 1 in 91% yield. 
10 Step 2:The ester intermediate was bydrolyzed according to step 2 Example 1 17 to yield the tide 
acid. m/z(M-l)506.3 

Example 123 

4-l4-rfl«benzhvdrvl-6-chloro-lH-indol-3«vl)methvllanHinol«4*oxobutanooic 
acid 

IS Step 1 This intermediate compound was prepared from the l-benzhydryl-6-chloro-lH-indole 
and 4-nitrobenzaIdebyde according to the procedure in Example 1 17 Step 1 in 42% yield. 
Step 2 -benzhydryl-6-chloro-3-(4-nitrobenzyl)-lH-indole was reduced by dissolving in THF 
(0. 1 M), subjecting it to 1 atmosphere of hydrogen gas in the presence of 10%platinum on 
carbon catalyst (25%w/w). When the starting material had all been converted to a new spot by 

20 TLC analysis the reaction was filtered and concentrated to yield the desired intermediate in 
nearly quantitative yield. 

Step 3:To the intermediate above (1.0 eq) in CHjClj (O.IM) at 0°C was added triethylamine 
(1.5 eq) followed by 3-carbomethoxyproprionyl chloride(1.5 eq). The reaction was warmed to 
room temperature, stirred until complete dis^pearance of starting material as monitored by 
25 TLC, and then worked by the addition of saturated sodium bicarbonate, dilution with CHjClj, 
and washing the organic layer with water, saturated sodium bicarbonate and brine, dried, 
concentration and purified by colunm chromatography to yield the desired compound in 81% 
yield. 

Step4: The ester from step 3 was then hydrolyzed according to step 2 Example 1 17 to yield the 
30 tide acid, m/z (M-l)521.3 

Example 124 

sodium 3-f4>rQ-benzhvdrvl-6>chloro-lH-indol-3-vl)methvllanilinol-3- 
oxopropanoic acid 

35 Step 1 The intermediate from example 1 17, step 1 was acylated with methyl malonyl chloride 
according to the procedure for step 1 of Example 1 17 in 82 % yield. 
Step 2 The ester was hydrolyzed according to step 2 for Example 123 to yield the tide 
compound, m/z (M- 1)507.2 
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. ; 1 K.„,|,^^ ,yi.i;.rhloro.lH.indol-^<.vi)methYnT.nilino}-?-oxoacetic acid 

Step i The intermediate fiom example 1 17. step 1 was acylated with methyl oxalyl chloride 
according to the procedure for step 1 of Example 1 17 in 67 % yield. 
10 Step 2 The ester was hydrolyzed according to step 2 for Example 1 17 to yield the tide 
compound, m/z (M-l)493.2 

Example 126 

7 f|i.K,„,h yHrvl.6.chloro .iH-inrfnl.3.vnmethvncYclopropaiierj^r>>ftMti<? 
Step 1: This intermediate compound was prepared from the l-benzhydryl-6K:hloro-lH-indole 
15 and ethyl 2-formyl-l-cyclopropanecarboxylateaccordmg to the procedure in Example 117Step 

1 in 53% yield. 

Step 2: nie ester was hydrolyzed according to step 2 for Example 1 17 to yield the uUe 
compound in 93 % yield, m/z (M-l)1414.2 

Example 127 

20 ?. f(1.henzhy '<ryl.6.phlorn.j;-fluoro-tH-indol-3- 
yi)mpthvncvcloDr npaiiecarboxvlic acid 

Step 1: 6-chloro-5-flouroindole was N-alkylated withbenzhydryl bromide according to the 
procedure in Example 69 step 2 to yield the target intermediate. 
Step 2: The product torn step 1 was C3 acylated with ethyl 2-formyl-l- 
25 cyclopropanecarboxylate according to the procedure in Example 1 17 Step 1 in 53% yield. 
Step 3: The ester was hydrolyzed according to step 2 for Example 117 to yield the tide 
compound in 73 % yield, m/z (M- 1)432.2 

Examplel28 
30 acid 

Step 1: 5,6^chloroindole was n alkylated with benzhydryl bromide accordmg to the procedure 
in Example 69 step 2 to yield the target intermediate in 70% yield. 
Step 2: The mtermediate from step 1 was C3 acylated with ethyl 2-fonnyl-l- 
35 cyclopropanecarboxylate according to the procedure in Example 1 17 Step 1 in 62% yield. 
Step 3: The ester was hydrolyzed according to step 2 for Example 1 17 to yield die title 
compound in 73 % yield, m/z (M-l)448.2 
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S Example 129 

2-fn-rbisf4>hvdroxvDhenvnmethvn-6>chloro>lH-indol-3- 
vUmethvncvcloproDanecarboxvlic acid 

Step 1: 6-chloroindole was C3 alkylated with ethyl 2-fonnyl-l-cyclopropanecarboxylate 
according to the procedure in Example 1 17 Step 1. 

10 Step 2: The intermediate ffrom step 1 (2.0 eq.) was dissolved in THF (0.5 M) and cooled to 
-40°C and then triethylamine (2.0 eq) was added followed by methanesulfonyl chloride (2.0 
eq). The reaction was stirred at this teiiq)erature until TLC analysis indicated no more starting 
alcohol, and then it was cannulated direcdy into a mixture of the c3 alkylated indole from step 
1 ( 1 .0 eq) in DMF ( 1 .0 M) at -20° C that had been stirred for 30 minutes at room temperature 

15 with sodium hydride (4.0 eq of a 60% dispersion). The resulting mixture was warmed to room 
temperature overnight and quenched when the reaction was deemed complete by the addition of 
saturated anmionium chloride, diluted with ethyl acetate and washed with saturated ammonium 
chloride, saturated sodium bicarbonate and water (2X), dried, concentrated and purified by 
colunm chromatography. 

20 Step 3: The intermediate from step 2 was dissolved in THF (1 .OM) and treated with a solution 
of tetrabutylammonium flouride (2.5 eq) and stirred at room temperature until TLC analysis 
indicates that both silyl ethers had been cleaved. The reaction was then poured into saturated 
ammonium chloride and extracted with ethyl acetate (3X), the combined organic washed were 
washed with water, brine, dried and concentrated and purified by column chromatography to 

25 yield the intermediate in 73 % yield. 

Step 4: The ester from step 3 was hydrolyzed according to step 2 for Example 123 to yield the 
title compound in 92% yield, m/z (M-l)447.12 

Example 130 

'4-ffl-benzhvdrvl-6-chloro-lH-iiidol-3-vnmethvn-3-hvdroxvbenzoic acid 

30 Step l:This compound was prepared from the l-benzhydryl-6-chloro-lH-indole and 4- 
hydroxy-2-methoxybenzaldehyde according to the procedure in Example 1 17 Step 1. 
Step 2: The ester was hydrolyzed according to step 2 for Example 1 17 to yield the tide 
compound 

Example 131 

35 '4-rfl>benzhvdrvl>6-chloro-lH-indol>3>vnmethvn-3-f3> 
hvdroxvpropoxv^benzoic acid 

Step 1: The intermediate from Example 130, step 1, was dissolved in DMF (LOM), solid 
potassium carbonate (3 eq) followed by 2-(3-bromopropoxy)tetrahydro-2H-pyran (1.5 eq) was 
added and the reaction was left to stir for 24 hours at room temperature. The workup consisted 
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Of diluting with half saturated anunonium chloride and ethyl acetate, extracting aqueous layer 
with ethyl acetate (2X), washing the organic layer with water (2X), drying, concentration 
followed by purification via column chromatography. 

Step 2: The intermediate from step 1 was dissolved in THF (l.OM), treated with glacial aceuc 
acid (2.0 eq) and heated at 45''C for 24 hours, at which time the reaction was partmoned 
between saturated sodium bicarbonate and ethyl acetate, the combined organic layers where 
washed with water (2X), dried, concentrated and purified by column chromatography to yield 
88% of the desired compound. 

Step 3: The ester was hydrolyzed accorfing to step 2 for Example 123 to yield the tide 
compound, m/z (M-l)524.3 

Example 132 

M.f |,.rM.«».inor T !i f-^ r'^^p'-''"v'>'»'^^hvn.6.rh»oro-lH.ii.dol-VYU"»e^hYl)>3. 
piethoxv hpnzoic acid 

Step l-.This compound was prepared from 6 chloroindole and methyl 2-(4-formyl-2- 
methoxyphenoxy)acetate according to the procedure in Example 117 Step 1 in 61% yield. 
Step 2: The intermediate from step 1 was N-alkylated according to the procedure for Example 
129, step 2, with tert-butyl N-{4-[hydroxy(phenyl)methyl]phenyl}caibamate. 
Step 3: The nitrogen protection was removed by heating the compound to ISCTC to yield 45% 
of the desired amino ester. 

Step 4: The intermediate from step 3 was hydrolyzed following step 2 for Example 1 17 to yield 
the title compound in 78% yield, m/z (M-l)4952 

Example 133 

.d- (|i;..hlorn.l. rf^-»»'>*HnvvnhenvlWnhenvnmethYl1-m-il><^o1-^-yU"'etHY>)-3. 
mPthftYvhen/oic acid 

Step 1- The intermediate from Example 132, step I, (1-0 eq) was dissolved in DMF (l.OM), 
cooled to O-C, and treated with sodium hydride (1.5 eq) and stirred for 30 minutes to affect 
deprotonation. The l-[bromo(phenyl)methyl]^methoxybenzene (1.5 eq). as a solution in 
DMF (2 OM), was added to the anion and the reaction was warmed to room temperature, when 
the reaction was deemed complete by TLC analysis it was partitioned between ethyl acetate and 
half saturated ammonium chloride, extracting the aqueous layer with ethyl acetate (2X). 
i washing the organic layer with water (2X), drying, concentration followed by purification via 
column chromatography yielded the desired intermediate. 

Step 2: The intermediate from step 1 was hydrolyzed following step 2 for Example 117 to yield 
the title compound, m/z (M-l)510.2 
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S Example 134 

'4-(ll-fbisr4-methoxvphenvnmethvn-6-chloro-lH-indoI-3-vIlinethvl)>3- 
methoxvbenzoic acid 

Step 1: The intennediate from Example 132 was N-alkylated with l-[bromo(4- 
methoxyphenyl)methyl]-4-methoxybenzene according to the procedure described in Example 
10 133, step 1, to yield the desired intermediate. 

Step 2: The intermediate from step 1 was hydrolyzed following step 2 for Example 1 17 to 
yield the tide compound, m/z (M- 1)540.3 

Example 135 

'4-f{6-chloro-l-rf2-morpholinophenvnfphenvl)methvl1>lH»indoN3> 
IS yl}qi^thYl)-3-methoxylygn?^Qpc a<;jd 

Step 1 : The intermediate from Example 132 was N-alkylated according to the procedure for 
Example 129, step 2, with the appropriate electrophile. 

Step 2: The intermediate form step 1 was hydrolyzed following step 2 for Example 1 17 to yield 
the dde compound. 

20 

Example 136 

4-n6-chloro-l-r(2.4>dimethoxv-5-Dvrimidinvnfphcnvnmethvn-lH-indol-3- 
Yllmethvn-3-methoxybenzoic acid 

Step 1: The intermediate from Example 132 was N-alkylated according to the procedure for 
25 Example 129, step 2, widi the appropriate electrophile to yield die desired intermediate in 16% 
yield. 

Step 2: The intermediate from step 1 was hydrolyzed following step 2 for Example 1 17 to yield 
die dde compound, m/z (M-l)542.3 

Example 137 

30 '4-ra'benzhvdrvl-6-chloro-lH-indol-3-vnmethvll-3-methoxvbenzoic acid 
Step l:This compound was prepared from the l-benzhydryl-6-chloro-lH-indole and the 
appropriate aldehyde according to the procedure in Example 1 17 Step 1. 

Step 2; The intermediate from step 1 was hydrolyzed following step 2 for Example 1 17 to yield 
the tide compound, m/z (M- 1 )48 1 . 14 
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Example 138 

pni.thn«vhei i?tAy"a"''"Q^a«=ctic acid 

step 1 : The intermediate from Example 137. step 2, treated with glycine ethyl ester accordmg 
to the procedure in Example 76 to yield the desired ester. 

Step 2: The intermediate from step 1 was hydrolyzed following step 2 for Example 1 17 to yield 
the tide compound, m/z (M-l)537 .2 

All patents and Uterature references cited herein are incorporated as if fully set forth 

herein. 
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S What is claimed is: 

1 ) A compound of the formulae: 




10 wherein: 

R, is selected from H, halogen, -CF3, -OH, -C,-Cjo alkyl, -S-C,-C,o alkyl, C,-C,o 
alkoxy, -CN, -NOj, -NHj, phenyl, -0-phenyI, -S-phenyl, benzyl, -0-benzyl, -S-benzyl or a 
moiety of the formulae: 




Rg is selected from H, C^-C^ alkyl, Cj-Cg alkoxy, phenyl, -O-phenyl, benzyl, 
20 -O-benzyl, the phenyl and benzyl rings of diese groups being optionally substituted by from 1 
to 3 substituents selected from halogen, Cj-Cg alkyl, Cj-Q alkoxy, -NOj, -NHj. -CN, -CF3, 
or -OH; 



R7 is selected from -OH, -CF3, Cj-Q alkyl, Cj-Q alkoxy, -NH-(C,-C6 alkyl), -N-(C,- 
25 C5 alkyOj, pyridinyl, thienyl, furyl, pyrrolyl, phenyl, -O-phenyl, benzyl, -O-benzyl, pyrazolyl 
and thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, -CN, C^-C^ alkyl, Cj-Q alkoxy, -NOj, -NHj, -CF3, or -OH; 
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5 R; 



„, is selected from H, halogen. -CF,. -OH. -C,-C,o alkyl. C,-C,o alkoxy-CHO, -CN. 
NO,. -NH,. -NH-C,-C, alkyl, -N(C,-Q alkyl),, -N-SO,-C,-Q alkyl. or -SO^-C.-Q alkyl; 

R, is selected from -COOH, -C(0)-COOH, -(CH,),-C(0)-COOH, -(CH,).-COOH. 
-CH=CH-COOH, -(Ciy.-tetrazole. 

10 

x'^^'^^N^^^(CrC6 lower aikyI) 




/ o 



0 S OH 

-e— OH II 



15 or a moiety selected from the formulae -L'-M'; 

wherein L' is a bridging or linking moiety selected from a chemical bond. -(CH,).-. -S-, 
-C(0)-. -(CH,VC(0)-. -(CH,VC(0)-(CH,)„-, -(CH3)„-0-(CH,V.-(CH,).-S-(CH,).-. 
-C(Z)-N(R,)-. -C(Z)-N(R,)-(CH,).-, -C(0)-C(Z)-N(R«)-, -C(0)-C(Z)-N(R>(CH,).-, 
20 -C(Z)-NH-SO,-. or-C(Z)-NH-S02-(CH2)„-; 

M' is selected from the group of -COOH. -(CHA-COOH, -(CH,)„-C(0)-( 
tetrazole. 
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HN 



N 



Rio 





Rg, in each s^arance, is independently selected from H, -COOH, -(CH2),-COOH. - 
(CHj),-C(0)-COOH, tetrazole. 



9, 



-OH 



O ,or 



V 



R, is selected from H, halogen, -CF3, -OH, -COOH, -(CH^VCOOH, 
-(CHjVC(0)-COOH, -C,-Cs alkyl, -0-C,-Cj alkyl, -0-(CHj)„-COOH, -0-CH2-C=C-COOH, 
-0-C=C-CHj-COOH, -NH(C,-Q alkyl), -N(C,-Cj alkyl)^, -N-C(0)-(CHj)„-COOH, -N-SO^- 
(CHj),-COOH, -C(0)-N-(CH2VCOOH; 



R,o is selected from the group of H, halogen, -CFj, -OH, -(CHj),-COOH, 
-(CH2VC(0)-COOH, -C,-Q alkyl, -0-C,-Q alkyl, -0-(C,-Cs alkyl>(OH)„ -NH(C,-Cs 
alkyl). -N(C,-C6 alkyl)j, -N-C(0)-N-(C,-Cs alkyl)-(OH)j, 
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COOH, -(CH2)„-C(0)-C00H, 
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5 




with a proviso that the complete moiety at the indole or indoline 3-position created by 
any combination of R3, M^ Rg, R^, R,o, and/or R,, shaU contain at least one acidic moiety 
selected from or containing a carboxylic acid, a tetrazole, or a moiety of the formulae: 

10 ^ O , ^ ^OH or --"^^N-^ ^ ; 
n is an integer from 0 to 3; 

R4 is selected from H, -CF3, Cj-C^ lower alkyl, Cj-Q lower alkoxy, C3-C,o 
15 cycloalkyl, -C^-C^ alkyl-Cj-Cjo cycloaikyl, -CHO, halogen, or a moiety of the formula -L^-M^: 

indicates a linking or bridging group of the formulae -(CHj)^-, -0-, 
-C(0)., .(CH^VCCO)-, -(CHjVCCOHCH^)^-. -(CH,V0-(CH2)„>, or -(CH^VS-CCH^V; 

20 is selected from the group of Cj-C^ lower alkyl, C,-C^ lower alkoxy, Cj-Cjo 

cycloalkyl, phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally 
substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C^-C^q alkoxy, - 
NO2, -NHj, -CN, or -CF3; or 

25 a) a five-membered heterocyclic ring containing one or two ring heteroatoms 

selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, pyrrolidine, or tetrazole, the five-membcred heterocyclic ring being optionally 
substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o alkoxy, - 
NO2. -NH2, -CN, or -CF3; or 

30 

b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to pyridine, pyrimidine, piperidine, 
piperazine, or morpholine, the six-membered heterocyclic ring being optionally substituted by 
from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o alkoxy, -CHO, -NOj, - 
35 NH2, -CN. -CF3 or -OH; or 
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^ c) a bkycUc ring moiety containing from 8 to 10 ring atoms and optionally 

containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofuran, indole, indoline, napthalene, purine, or quinoline. the bicyclic ring moiety bemg 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o 

10 alkoxy. -CHO, -NOj, -NH^, -CN, -CFj or -OH; 

R3 is selected from C,-Q lower alkyl, C.-C^ lower alkoxy, -(CH,)„-C3-C,o 
cycloalkyl, 

-(CHA-S-(CH,VC3-C,„ cycloalkyl. -(CH,VO-(CH,VC3-C,o cycloalkyl, or the groups of: 

a) -(CHj).-phenyl-0-pbenyl. -(CH,)„-phenyl-CH2-phenyl, -(CH,)„-0-phenyl- 
CH^-phenyl, .(CH^.-phenyHO-CH,-phenyl),. -CH,-phenyl-C(0>benzothiazole or a moiety 
of the formulae: 



15 



20 



25 




(CH2)„- 



or 




wherein n is an integer from 0 to 3. Y is C,-C, cycloalkyl, phenyl, benzyl, napthyl. pyndmyl. 
quinolyl, furyl, thienyl, pyrrolyl, benzothia2»le and pyrimidinyl, the rings of these groups 
being optionaUy substituted by from 1 to 3 substitoents selected from H, halogen, -CF3, -OH. 
-C,-C, alkyl, C,-Q alkoxy, -CN, -NH^, -NO.or a five membered heterocyclic ring containing 
30 one heteroatom selected from N,S, or O; or 
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5 b) a moiety of the formulae -(CH2)„-A, -(CH2)„-S-A, or -(CHj VO-A, wherein A 

is the moiety: 




wherein 

10 D is H, Cj-Cfi lower alkyi, Cj-Cg lower alkoxy. -CF3 or -(CHj^CFj; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl, 
thienyl or pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, 
substituents selected from H, halogen, -CN, -CHO, -CF3, -OH, -C,-Cg alkyl, Cj-C^ alkoxy, - 
15 NH2 , -N(Ci-C6)2, -NH(C,-Q), -N-C(0)-(C,-C^, -NO^, or by a 5- or 6-membered 
heterocyclic or heteroaromatic ring containing 1 or 2 heteroatoms selected from O, N or S; 
or a pharmaceutically acceptable salt thereof. 

2. A compound of Qaim 1 wherein R,., R4, and R2 are hydrogen, or a 
20 pharmaceutically acceptable salt thereof. 

3 . A compound of Claim 2 further wherein R, is in the indole or indoline 5- 
position, or a pharmaceutically acceptable salt thereof. 

25 4. A compound of Claim 3 further wherein Rj is a benzyloxy group, or a 

pharmaceutically acceptable salt thereof. 

5 . A compoimd of Claim 1 wherein R3 is -L'-M^ is the moiety: 




30 ^ 
and and R, are as defined in Claim 1 

6 . A compound having die formulae: 
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Rs 



wherein: 



10 



R, is selected forma halogen. -CF3, -OH. -C,-C, alkyl. C,-C, alkoxy. -NO,. -NH,. 
CN. phenyl. -0-phenyl. benzyl. -0-benzyl. -S-benzyl or a moiety of the formulae: 



V/ 



R6 



R 



136 



1- 



0 , or O 



R, is selected from H. C.-Q alkyl. C,-C, alkoxy. phenyl, -0-phenyl, benzyl. -O- 
15 benzylthephenylandbenzylringsofthesegroupsbeingoptionaUy substitutedby fmin^ 3 

substiments selected from halogen. C.-Q alkyl. Q-Q alkoxy, -NH,. -NO,. -CF3. or -OH; 

R, is selected from -CF,, C,-C, alkyl. C,-C, alkoxy, -NH-(C,-Q alkyl), ^N-(C.-C 
alkyl), pyridinyl, thienyl, furyl, pyrrolyl. phenyl. -0-phenyl, benzyl. -0-benzyl, pyrazolyl 
20 and thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substiments 
selected from halogen, C,-Q alkyl. C,-Q alkoxy, -NH,. -NO,, -CP,, or -OH; 

R, is selected from H. halogen. -CN. -CHO, -CF3, -OH, C,-C.„ alkyl, C,-C,o alkoxy, 
-CHO. -CN, -NO,. -NH,. -NH-C.-Q alkyl. -N(C,-Q alkyl),. -N-SO,-C.-Q alkyl. or -SO,- 
25 Ci-Cj alkyl; 

R3 is selected from -COOH. -C(0)-COOH. -(CH,).-C(0)-COOH. -(CH,)„-COOH. 
-CH=CH-COOH, -(CH,).-tettazole. 
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^N^^^(Ci-C6 lower alkyi) 





or a moiety selected from the fonnulae -L'-M'; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CHj)^-, -S-, -0-, 
-C(0)-. -(CH,VC(0)-, -(CH,)„-C(0)-(CH,)„-. -(CH3).-0-(CH2)„-.-(CH,)„-S-(CH3).-. 
-C(Z)-N(Rs)-, -C(Z)-N(R,)-(CHjV, -C(0)-C(Z)-N(Rs)-, -C(0)-C(Z)-N(R4)-(CH2V. 
-C(Z)-NH-S02-, or -C(Z)-NH-S02-(CHj)„-; 

M' is selected from the group of -COOH, -(O^.-COOH, -(CH2),-C(0>COOH, 
tetrazole. 
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O 
II 



-OH 



V 



Re 



1 



'Rio 



or 



Rg, in each appearance, is independently selected from H, -COOH, -(CHjVCOOH, 
(CHj)„-C(0)-COOH, tetrazole, 

9 V 



,or 



R, is selected from H, halogen. -CF3, -OH. -COOH, -(CH^„-COOH, 
-(CHj)„-C(0)-COOH, -C,-Q alkyl, -O-C.-Cg alkyl. -NH(C,-Q alkyl). -N(C,-Cs alkyl)^; 

R,„ is selected from the group of H, halogen, -CF3, -OH. -COOH, -(CHjVCOOH. 
-(CHj)„-C(0)-COOH, -C,-C8 alkyl, -0-C,-Cj alkyl, -NHCC.-Cg alkyl), -N(C,-Cj alkyD^, 





>?8 



t 1 



or 




(CrCe lower haloalkyi;. 
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10 



15 



20 



25 



R„ is selected from H, C,-Q lower alkyl, Cj-Q cycloalkyl, -CF3, -COOH, -(CHjV 
COOH, -(Ciy„-C{0)-COOH, 



with a proviso that the complete moiety at the indole or indoline 3-position created by 
any combination of R3, L^ Rg, R^, R,o, and/or R„ shall contam at least one acidic moiety 
selected from or containing a caiboxylic acid, a tetrazole, or a moiety of the formulae: 



n is an integer from 0 to 3; 

R4 is selected from H, -CF3, Cj-Q lower alkyl, 0,-^ lower alkoxy, Cj-Cjo 
cycloalkyl, -Cj-Q alkyl-Cj-Cjo cycloalkyl, -CHO, halogen, or a moiety of the foraiula -L^-M^: 

indicates a linking or bridging group of the formulae -(CK^^-, -S-, 



-C(OK -(CH^VCCO)^, .(CH,VC(OHCH,V, -(Oyo-O-CCH^V. or -(CH^VS-CCH^V; 



is selected from: 

a) the group of C,-Cg lower alkyl, C,-Cg lower alkoxy, C3-CJQ cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by from 1 
to 3 substiments selected from halogen, C,-Cjo alkyl, C,-C,o alkoxy, -NOj, -NH,, -CN, or - 
CF3; or 

b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, unidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,jj alkyl, Ci-C,q 
alkoxy, -NOj, -NHj. -CN, or -CF3; or 
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c) a six-membered heterocycUc ring containing one. two or three ring heteroatoms 
selected from N. S or O including, but not limited to. pyridine, pyrazine, pyrimidine, 
piperidine, piperazine. thiazine, or morpholine. the six-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o 
alkoxy, -CHO, -NOj, -NHj. -CN, -CFj or -OH; or 



10 



d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofiiran, chiomene, indole, isoindole, indoline. isoindoline, napthalene, purine, quinoline 
or isoquinoline, the bicydic ring moiety being optionally substituted by from 1 to 3 
15 substituentsselectedfrom halogen, C,-C,o alkyl, C,-C„ alkoxy. -CHO, -NO^. -NH^, -CN, - 
CFjOr-OH; 

R3 is selected from C,-C, lower alkyl. C,-Q lower alkoxy. -W^-Cj-Q cycloalkyl, 
-(CHA-S-(CH,).-C3-C5 cycloalkyl. -(.Ca,\-0<ai,\-C,-C, cycloalkyl, or the groups of: 

a) -(CH,)„-phenyl-0-phenyl, -(CH,)„-phenyl-CHj-phenyl, -{CHj).-0-phenyl- 
CH,-phenyl. -(CH^.-phenyl-(0-CH,-phenyl)„ -CHj-phenyl-C(0)-benzothiazole or a moiety 
ofthefohnulae: 

^1 ^J^. /(CH^ /<="^^V 



20 



25 



Y 



wheiein n is an integer from 0 to 3, Y is C3-C3 cycloalkyl. phenyl, benzyl, napthyl, pyridinyl, 
30 quinolyl, furyl. thienyl, pyrrolyl benzothiazole or pyrimidinyl, the rings of these groups being 
optionally substitoted by from 1 to 3 substitoents selected from H, halogen, -CF,, -OH. -C.-C^ 
allqrl, C,-Ce alkoxy, -NO^. -NH^ or a five membercd heterocyclic ring containing one 
heteroatom selected from N, S, or O; or 

35 b) amoiety of the fonmilae -(CH,)„-A, -(CH,VS-A, or -(CH^VO-A. wherein A 

is the moiety: 
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wherein 

DisH,Cj-Q lower alkyl, Cj-Q lower alkoxy, -{CH^VCFj or -CF3; 

B and C are independently selected firom phenyl, pyridinyl, pyrimidinyl, fiiryl, diiehyl 
10 or pyrrolyl groups, each optionally substituted by firom 1 to 3, substituents selected from H, 
halogen, -CF3, -OH, -C,-C<^ alkyl, C,-Cg alkoxy, -NHj or -NOj; 
or a pharmaceutically acceptable salt thereof. 

7. A compound of Qaim 5 wherein the substitution is at the indole or indoline 
1 5 ring' s 5-position, or a pharmaceutically acceptable salt thereof. 

8 . A compound having the formulae: 




or 




20 



wherein: 

R, is selected form H, halogen, -CF3, -OH, -C,-Q alkyl, C,-Q alkoxy, -NOj, -NHj, 
phenyl, -0-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 



25 



96 



V° 



R7 



r 



R7- 



,or 



7\ 
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5 Rfi is selected from H, C,-C, alkyI, C,-C, alkoxy, phenyl, -0-phenyl. benzyl, -O- 

benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-Cj alkyl, C.-Cg alkoxy, -NO^, -CFj, or -OH; 

R, is selected from -CF,, C,-Q alkyl, C,-C, alkoxy, -NHKC.-Cj alkyl), -N-(C,-Q 
10 alkyl)j, pyridinyl, thienyl, furyl, pyrrolyl, phenyl, -0-phenyl, benzyl, -0-benzyl, pyrazolyl or 
thiazolyl, the rings of these groups being optionally substituted by ftom 1 to 3 substituents 
selected from halogen, C.-Q alkyl, C.-Q alkoxy, -NHj, -NOj, -CFj, or -OH; 

Rj is selected from H, halogen, -CN, -CHO. -CF3, -OH, C,-C,o alkyl, C,-C,o alkoxy, 
15 -CHO, -CN, -NOj, -NH,. -NH-C.-C^ alkyl, -N(C,-C. alkyl)^. -N-SOj-C.-Cj alkyl, or -SO^- 
C,-Cg alkyl; 

R3 is selected from -COOH, -C(0)-COOH, -(CH2)„-C(0)-C00H, -(CH^.-COOH, 
-CH=CH-COOH, -(CHi).-tetrazole, 

20 



"(Ci-Ce lower alkyl) 




9 

-P — OH 



II 
O 



-OH 



.or 



25 or a moiety selected ftom the formulae -L'-M'; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CHj)^-, -S-, -0-, 
-C(0)-, -(CH,)„-C(0)-, -(CH3)„-C(0)-(CH,)„-. -(CH,)„-0-(CH,)„-,-(CH,)„-S-(CH,)„-, 
-C(Z)-N(R,)-, -C(Z)-N(Re)-(CHj).-. -C(0)-C(Z)-N(R^-, -C(0)-C(Z)-N(R^-(CHj).-, 
30 -C(Z)-NH-S02-, or-C(Z)-NH-S02-(CH2)„-; 
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M* is selected from the group of -COOH, -(CH2)„-C00H, -(CHjVQO^COOH, 
tetrazole, 




Rio 




10 



HN N 



Rio 



.0 Ra 
Rio 



•Rg 



.N^Ra 



Rio 




Rii O >0H 



or 



Rio 



Rg, in each appearance, is independently selected from H, -COOH, -(CH2)„-C00H, 
15 (CH2)„-C(0K00H, tetrazole. 



9 \/ 



,or 



OH- 



20 



R, is selected from H, halogen, -CFj, -OH, -COOH, -(CH^VCOOH, 
-(CHj).-C(0)-COOH, -C,-Cs alkyl, -0-C,-Q alkyl, -NHCC.-q alkyl), -NCC.-Q alkyO^; 

R,o is selected from the group of H, halogen, -CFj, -OH, -COOH, -(CHj)„-COOH, 
-{CHiVC(0)-COOH, -Ci-Cj alkyl, -O-Cj-Cj alkyl, -NH(C,-Cg alkyl), -N(C,-C6 alkyl)j. 



143 



wo 99/43654 



PCT/US99/03898 





Nsl^^^^CCrCe lower alkyi), 

^^^U^ "^(Ci-Ce lower alkyl. or "^(Ci-Cs lower haloalkyi; . 

R„ is selected from H, C,-Q lower alkyl, C,-Cj cycloalkyl, -CF3, -COOH. -(CHj),- 
COOH, -(CH2VC(0)-COOH, 

f 

with a proviso that the con5)lete moiety at the indole or indoline 3-position created by 
any combination of R3, L', M\ Rg, R,, R,o. and/or R„ shall contain at least one acidic moiety 
selected from or containing a carboxylic acid, a tetrazole, or a moiety of the formulae: 

/ O , ^OH or -^^N^ ^ ; 

n is an integer from 0 to 3; 




R, is selected from H, -CF,, C.-Q lower alkyl, C.-Cj lower alkoxy, Cj-C^ 
cycloalkyl, -C^-C^ alkyl-Cj-Cio cycloalkyl, -CHO, halogen, or a moiety of the formula -L^-M^ 
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V indicates a linking or bridging group of the formulae -(CHj)^-, -S-, -0-, 
-C(0)-. .(CH,VC(0)., -(CH^VCCOHCH^V, -(CH^VO-CCH^V, or -(CH,VS-(CHjV; 

is selected from: 

10 

a) the group of C,-Cg lower alkyl, Cj-Cg lower alkoxy, C-^-C^^ cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by from 1 
to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o alkoxy, -NOj, -NHj, -CN, or - 
CF3; or 

15 

b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from S or O including, but not limited to, furan, pyirole, thiophene, imidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membeied heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,q 

20 alkoxy, -NOj, -NHj, -CN, or -CFj; or 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine, 
piperidine, piperazine, thiazine, or morpholine, the six-membered heterocyclic ring being 

25 optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-Cio 
alkoxy. -CHO, -NOj, -NHj, -CN, -CF3 or -OH; or 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 

30 benzofuran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-C,o alkyl, C,-C,o alkoxy, -CHO, -NO^, -NHj, -CN, - 
CFjOr-OH; 

35 R5 is selected from C,-Cg lower alkyl, C^-C^ lower alkoxy, -(CH2)„-C3-C5 cycloalkyl 

or -(CHj)„- A, -(CH2)„-S- A, or -(CH2VO-A wherein A is selected from : 
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5 




D is H, C,-Q lower alkyl, C,-Cg lower alkoxy, or -CF3; 
10 R,2 is H, C,-Cg lower alkyl, C,-Q lower alkoxy, or -CF3; 

or a phannaceutically acceptable salt thereof. 
9 . A compound of the formulae: 

15 




wherein: 

, R, is selected form H, halogen, -CF3, -OH, -Cj-Q alkyl, C,-Q alkoxy, -NOj, -NHj, 
20 phenyl, -O-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 

o . o . R? ^ o 
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«?6 

Ov ,0 Re I 

R, is selected from H. C,-C, alkyl. C,-C, alkoxy. phenyl. -0-phenyl. benzyl. -O- 
benzyl. the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-Q alkyl, C^-C, alkoxy, -NH^, -NO,. -CFj, or -OH; 

R, is selected from -CF3, C,-Q alkyl, C,-C, alkoxy. -NH-(C,-C, alkyl). -N-(C,-Q 
alkyl)^. pyridinyl, thienyl, fiiryl, pyrrolyl, phenyl, pyrazolyl. thiazolyl. -0-phenyl, benzyl, or 
-O-benzyi, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-Q alkyl, C.-Cj alkoxy, -NH,, -NO,, -CF3, or -OH; 

R, is selected from H. halogen. -CN. -CHO, -CF^. -OH, C,-C,o alkyl. C,-C,o alkoxy. 
-CHO, -CN, -NO,, -NH,, -NH-C,-Q alkyl, -N(C,-C, alkyl),, -N-SO,-C,-Q alkyl, or -SO,- 
C,-Cs alkyl; 

20 R, is selected from -COOH, -C(0)-COOH, -(CH,).-C(0)-COOH, -(CH,).-COOH. 

-CH=CH-COOH, -(CH,).-tetrazole, 

-^^N'^^^iCi-Ce tower alkyl) °^ 



^(Ci-Cg lower alkyl) or 



II 

O S OH 

^ 0 .or o 



25 ' " .or 

or a moiety selected from the formulae -L'-M' or LW; 
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L' is a bridging or linking moiety selected from a chemical bond, -(CHj)^-, -S-, -0-, 
-C(0)-. -(CHj)„-C(0)-, -(CH3)„-C(0)-(CHjV. -(CH2VO-(CH2).-.-(CHj)„-S-(CH,V. 
-C(Z)-N(R^-, -C(Z)-N(R^-(CH3)„-. -C(0)-C(Z)-N(R^-. -C(0)-C(Z)-N(Rs)-(CHj)„-. 
-C(Z)-NH-SOj-, or -C(Z)-NH-SOj-(CH2)„-; 

M' is selected irom the group of -COOH, -(CHj),-COOH, -(CH2),-C(0)-COOH, 
tettazole. 



15 




20 is a bridging or linking moiety selected from a chemical bond -S-, -0-, 

-C(0)-, -(CH,VC(0)-. -(CHA-C(0)-(CHA-. -(CH^.-0-(CHj).-. -(CHj).-S-(CHj).-. 
-C(Z)-N(R,)-. -C(Z)-N(R5)-(CH2).-. -C(0)-C(Z)-N(RJ-. -C(0)-C(Z)-N(R6)-(CHjV. 
-C(Z)-NH-SOj-, or-C(Z)-NH-SOj-(CHj).-; 

25 is the moiety 
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Rg, in each appearance, is independently selected from H, -COOH, -(CHjVCOOH, 
(CH2)„-C(0)-C00H, tetrazole, 



9 

n-P-OH 
^ O 



.or 



R, is selected from H, halogen, -CFj, -OH, -COOH. -(CH,)„-COOH, 
-(CH^.-C(0)-COOH, -C,-Q alkyl, -0-C,-Q alkyl, -NH(C,-Cj alkyl), -N(C,-Q alkyl),; 

R,o is selected from the group of H, halogen. -CF3, -OH, -COOH. -(CH2)„-C00H, 
-(CH,)„-C(0)-C00H, -C,-C, alkyl, -O-C.-Q alkyl, -NH(C,-Q alkyl), -N(C,-Q alkyl)j. 





(C1-C6 lower haloalkyi; . 



R„ is selected from H, C,-Cj lower alkyl. C,-Q cycloalkyl. -CF3, -COOH, -(CH^).- 
COOH, -(CHj).-C(0>COOH, 
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10 



15 



20 



25 



30 



with a proviso that the complete moiety at the indole or indoline 3-position created by 
any combination of Rj, L\ M\ L^ M^, Rg, R,, R,o, and/or R,, shall contain at least one 
acidic moiety selected from or containing a caiboxylic acid, a tetrazole, or a moiety of the 
fonnulae: 



n is an integer from 0 to 3; 

R4 is selected from H, -CF3, Cj-Q lower alkyl, C,-Q lower alkoxy, Cj-Cj^ 
cycloalkyl, -Cj-Q alkyl-Cj-Cio cycloalkyl, -CHO, halogen, or a moiety of die formula -L'-M^: 

indicates a linkmg or bridging group of the formulae -(CHj)^-, -S-, -0-, 



.C(0)-, -(CH,VC(OK -(CH^VaOHCH^^-, -(CH^VO-CCH^V, or -(CH^VS-CCH^V; 



is selected from: 

a) the group of Cj-C^ lower alkyl, C,-Cg lower alkoxy, C^-C^q cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by from 1 
to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o alkoxy, -NOj, -NH,, -CN, or - 
CF3; or 

b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not Umited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membered heterocycUc ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, Cj-C,© 
alkoxy, -NOj, -NHj, -CN, or -CF,; or 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine. 
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5 piperidine, piperazine, thiazine, or tnorpholine, the six-membercd heterocycUc ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o 
alkoxy, -CHO, -NOj, -NH^, -CN, -CF, or -OH; or 

d) a bicycUc ring moiety containing from 8 to 10 ring atoms and optionaUy 
10 containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to- 
benzofuran, chromene, indole, isoindole, indoline, isoindoline, napthaiene, purine, quinoline 
or isoquinoline, the bicycUc ring moiety being optionally substituted by from 1 to 3 
substiwents selected from halogen, C,-C,o alkyl, C,-C,o alkoxy, -CHO, -NO,. -NH„ -CN, - 
CFjor-OH; 

R, is selected from C,-C, lower alkyl, C,-Q lower alkoxy. -{CU^\-C,-C, cycloalkyl. 
-(CH^.-S.(CH^.-C3-C5 cycloalkyl. -(CH^VO-CCHA-Cj-C, cycloalkyl. or the groups of: 

a) -(CH2)„-phenyl-0-phenyl, -(CH,)„-phenyl-CH2-phenyl. -(CH,).-0-phenyl- 
20 CH,-phenyl, -(CH,)„-phenyl-(0-CH,-phenyl),. -CH,-phenyl-C(0)-benzothiazole or a moiety 
of the fonnulae: 



25 



30 



^^X^ /<^"2)ns^S^ (CH2),rs^Y 

wherein n is an integer from 0 to 3, Y is C3-C5 cycloalkyl. phenyl, benzyl, napthyl. pyridinyl. 
quinolyl, furyl, thienyl, pyrrolyl, benzothiazole. or pyrimidinyl. the rings of these groups 
being optionally substituted by from 1 to 3 substituents selected from H, halogen. -CF„ -OH. 
-C-Cj alkyl, C.-Cj alkoxy. -NH,. -NO, or a five membered heterocyclic ring containing one 
heteroatom selected from N. S, or O; or 

b) amoietyof the formulae -(CH^.-A, -(CH,).-S-A, or -(CHj).-0-A, wherein A 
is the moiety: 
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10 



B 

wherein 

DisH,C,-C5 lower alkyl, Cj-Q lower alkoxy, -CF3 or -(CH2VCF3; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl 
or pyrrolyl groups, each optionally substituted by from 1 to 3, substituents selected from H. 
halogen, -CF3, -OH, -Cj-Cg alkyl. C,-Cg alkoxy, -NH^ or -NOj; 
or a phannaceutically acceptable salt thereof. 



1 0. A compound of the formulae: 



15 




or 




wherein: 

R, is selected form H, halogen, -CF3, -OH, -Ci-C^ alkyl, C,-Cg alkoxy, -NO^, phenyl, 
20 -0-phenyl. benzyl, -0-benzyl, -S-benzyl or a moiety of the formulae: 
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5 R, is selected from H, C.-C^ alkyl, C.-C^ alkoxy. phenyl, -0-phenyl. benzyl, -O- 

benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen, C.-Cg alkyl. C,-Cj alkoxy, -NH^. -NOj, -CFj, or -OH; 

R, is selected from -CF,, C,-C, alkyl, C,-C, alkoxy, -NH-(C,-C, alkyl), -N-(C,-C, 
10 alkyl),, pyridinyl, thienyl, ftiryl, pyrrolyl, phenyl. -0-phenyl, benzyl, -O-benzyl, pyrazolyi or 
thiazolyl, the rings of these groups being optionaUy substituted by from 1 to 3 substituents 
selected from halogen, C.-Cj alkyl, C,-Cs alkoxy, -NOj, -NH,, -CP,, or -OH; 

Rj is selected from H. halogen, -CN. -CHO, -CFj, -OH, C,-C,„ alkyl, C,-C,o alkoxy, 
15 -CHO, -CN. -NO2. -NHj. -NH-C,-Cfi aUcyl, -N(C,-C5 alkyl),, -N-SOj-C.-Cj alkyl, or -SOj- 
C,-Cs alkyl; 

R3 is selected from -COOH, -C(0)-COOH, -(CH,)„-C(0)-COOH, -(CH,)„-COOH, 
-CH=CH-COOH, -(CH,)„C(0)NS(0)(0)(C,-C6 lower alkyl), -(CH2)nC(0)NS(0)(0)(C,-Cs 
20 lower haloalkyl). 



Rio 
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5 Rio , Rio , or 

f f 

Rg is selected from H, -COOH, -(CH2)„-COOH. -(CH2)„-C(0)-COOH; 

10 

R, is selected from H, halogen, -CFj, -OH, -COOH, -(CH^VCOOH, 
-(CHjVC(O)-COOH, -Ci-Cg alkyl, -0-C,-Q alkyi, -NH(C,-Cj alkyl), -NCCj-Q alkyl)^; 

R,o is selected from the group of H, halogen, -CFj. -OH, -COOH, -(CHj),-COOH, 
15 -(CH2)„-C(0)-COOH, -C,-Cj alkyl. -O-C.-Cg alkyl, -NH(C,-Cs alkyl), -N(C,-Cs alkyl)^. 




R„ is selected from H, C,-Cg lower alkyl, -CF,, -COOH, -(CHjVCOOH, 
-(CHj).-C(0)-COOH, or 
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n is an integer from 0 to 3; 



R, is selected from H, -CF,, C,-C, lower alkyl, C,-Q lower alkoxy. q-C,, 
10 cycloalkyl, -C,-Q alkyl-C3-C,o cycloalkyl, -CHO, halogen, or a moiety of the formula -L^-M^: 



1} indicates a linking or bridging group of the formulae -(CHi),-, -S-, -0-, 
-C(0)-. -(CH2)„-C(0)-, -(CH,)„-C(0)-(CH,)„-. -(CH,)„-0-(CH,)„-. or -(CH,)„-S-(CHA-; 



15 is selected from: 

a) the group of C,-C, lower alkyl, C,-Cj lower alkoxy, Cj-C.o cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substimted by from 1 
to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o alkoxy, -NO,. -NH,. -CN, or - 

20 CFj; or 

b) a five-membered heterocycUc ring containing one or two ring heteroatoms 
selected from N, S or O including, but not Umited to, furan, pyrrole, thiophene. imidazole, 
pyrazole. pyrroUdine. pyrazole, or tetrazole, the five-membered heterocyclic ring being 

25 optionally substimted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o 
alkoxy, -NO^, -NH^, -CN, or -CF,; or 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine, 

30 piperidine, piperazine, thiazine, or morphoUne, the six-membered heterocycUc ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o 
alkoxy, -CHO, -NO^, -NH^, -CN, -CFj or -OH; or 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionaUy 
35 containing from 1 to 3 ring heteroatoms selected from N, S or O includmg, but not limited to 

benzofiiran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
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substituents selected from halogen, C,-C,o alkyl, C,-C,o alkoxy. -CHO, -NO^, -NH,, -CN, - 
CF3 or -OH; 

R5 is selected from C,-Q lower alkyl, C,-Cg lower alkoxy, -(CH2)„-C3-C5 cycloalkyl 
or "(CHjVA, -(CH2VS-A, or -(CH^VO-A wherein A is selected from : 
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R,2 is H, C,-Ce lower alkyl, C^-Q lower alkoxy, or -CF3; 
or a pharmaceutically acceptable salt thereof. 

11. A compound of the formulae: 




wherein: 
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R,is selected form H, halogen, -CF3, -OH, -C,-Cg alkyl, Cj-C^ alkoxy, -NO^. -NHj, 
phenyl, -O-phenyl, benzyl, -0-benzyl, -S-benzyl or a moiety of the formulae: 




o 

10 




Rj is selected fix>m H, 0,-^ alkyl, C,-Q alkoxy, phenyl, -O-phenyl, benzyl, -O- 
benzyl, the phenyl and benzyl rings of these groups being optionally substituted by fix)m 1 to 3 
15 substituents selected from halogen, Cj-Q alkyl, Cj-Cj alkoxy, -NO^, -NHj, -CFj, or -OH; 

R7 is selected from -CFj, C.-Q alkyl, C.-Cg alkoxy, -NH-(C,-Cs alkyl), -N-(C,-Cs 
alkyl)2, pyridinyl, thienyl, ftiryl, pyrrolyl, phenyl, pyrazolyl, thiazolyl. -O-phenyl, benzyl or - 
0-benzyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
20 selected from halogen, C.-Q alkyl, C,-Q alkoxy, -NO2, -NH^, -CF,, or -OH; 

is selected from H, halogen, -CN, -CHO, -CF,, -OH, C,-C,o alkyl, C,-C,o alkoxy, 
-CHO, -CN, -NOj, -NHj, -NH-Cj-Cg alkyl, -N(C,-Cj alkyl)^, -N-SO^-C.-Cj alkyl. or -SO^- 
Cj-Q alkyl; 

25 

R3 is selected from -COOH, -C(0)-COOH, -(CHj)„-C(0)-COOH, -(CHj),-COOH, 
-CH=CH-COOH, -(CH^Vtetrazole, 
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or a moiety selected from the formulae -L' -M' ; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CHj).-, -S-, -0-, 
-C(0)-. -(CH,).-C(0)-. -(CHj)„-C(0)-(Ciy„-. -(CH2).-0-(CH^.-.-(CHA-S-(CH2V, 
-C(Z)-N(R^-. -C(Z)-N(iy-(CH^„-, .C(0)-C(Z)-N(R^-. -C(0)-C(Z)-N(R^-(CH2)„-. 
-C(Z)-NH-SOj-, or-C(Z)-NH-SOj-(C3Ij)„-; 

M' is selected from the group of -COOH, -(CH^VCOOH. -(CH3)„-C(0)-C00H, 
tetrazole. 
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is selected from H, halogen, -CF3, -OH. -COOH, -(CH^^-COOH, 
-(CHi).-C(0)-COOH. -C,-Cs alkyl, -0-C,-Q alkyi, -NH(C,-Q alkyl), -N(C,-Cj alkyl)^; 

R,o is selected ftom the group of H, halogen. -CF3, -OH, -COOH. -(CH^„-COOU, 
-(CHj)„-C(0)-COOH, -C,-Cj alkyl. -O-C.-Cj alkyl. -NH(C,-Q alkyl). -N(C,-Cs alkyl)^. 
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R„ is selected from H, C,-C, lower alkyl. C,-Q cycloalkyl, -CF„ -COOH, -(CHj)„- 
COOH, -(CHj)„-C(0)-COOH, 



t 




10 with a proviso that the complete moiety at the indole or indoline 3-position created by 

any combination of R,. L', M', R„ R,, R,o. and/or R„ shall contain at least one acidic moiety 
selected from or containing a carboxyUc acid, a tetrazole, or a moiety of the formulae: 

9 V/ 



9 \^ S \/ 



15 nisanintegerftomOto3; 



R, is selected from H, -CF3, C,-Q lower alkyl, C,-Q lower alkoxy, C,-C 
cycloalkyl. -C,-C, alkyl-Cj-Cjo cycloalkyl. -CHO. halogen, or a moiety of the formula -L^-M 



10 



20 indicates a linking or bridging group of the formulae -(CHj),-, -S-, -0-. 

-C(0)-. -(CH2)„-C(0)-. -(CH,).-C(0)-(CH^.-. -(CH^n-0-(CH,)„-, or -(CH,).-S-(CH,).-. - 

C(0)C(0)X; 
where X is O or N, 

25 is selected fix«n: 

a) the group of C,-C, lower alkyl. C,-C, lower alkoxy, Cj-C.o cycloalkyl. 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionaUy substituted by from 1 
to 3 substituents selected from halogen, C,-C,o alkyl. C,-C,o alkoxy. -NO,, -NH„ -CN, or - 

30 CFj; or 

b) a five-membered heteiocycUc ring containing one or two ring heteroatoms 
selected from N. S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membeied heterocyclic ring being 
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5 optionally substituted by ftom 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o 
alkoxy, -NOj, -NHj, -CN, or -CF3; or 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine, 
10 piperidine, piperazine, thiazine, or morpholine, the six-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,q alkyl, Cj-C,q 
alkoxy, -CHO, -NOj, -NHj, -CN, -CF3 or -OH; or 



d) a bicycUc ring moiety containing from 8 to 10 ring atoms and optionally 
15 containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofriran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-Cjo alkyl, C,-C,o alkoxy, -CHO, -NOj, -NHj, -CN, - 
CF3 or -OH; 

20 

R5 is selected from -(CH^VS-CCHjVCj-Cj cycloalkyl, -(CH^VO-CCHj^Cj-C^ 
cycloalkyl, or the groups of: 

a) -(CH2)„-phenyl-0-phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CHj^O-phenyl- 
25 CHj-phenyl, -(CH2)„-phenyl-(0-CH2-phenyl)2, -CH2-phenyl-C(0)-benzothiazole or a moiety 
of the formulae: 

♦ » » 



30 



^^(CH2)„N^^ ^(CH2)nPs^^^Y /^^"2)n\^^ (CH2)rrs^^ 



^(CH2).T\^^ (CH2)rts^^ 



wherein n is an integer from 0 to 3, Y is C3-C5 cycloalkyl, phenyl, benzyl, napthyl, pyridinyl, 
quinolyl, furyl, thienyl, pyrrolyl, benzothiazole or pyrimidinyl, the rings of these groups being 
optionally substituted by from 1 to 3 substituents selected from H, halogen. -CF3, -OH, -Cj-Cg 
35 alkyl, C,-Cg alkoxy, -NOj, -NHj or a five membered heterocyclic ring contaimng one 
heteroatom selected from N, S, or O; or 
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10 



15 



b) amoicty of the formula ^ Y wherein n is an integer from 0 to 3, Y 
is napthyl, pyridinyl, quinolyl, furyl, thienyl. pyrrolyl benzothiazole, or pyrimidinyl, the rings 
of these groups being optionally substituted by from 1 to 3 substituents selected from H. 
halogen, -CF,. -OH, -C,-Q alkyl. C,-Q alkoxy. -NH,, -NO.or a five membered heterocychc 
ring containing one heteroatom selected from N, S, or O; or 

c) amoiety of the formulae -(CH,).-A, -(CH,VS-A, or -(CH,).-0-A, wherein A 
is the moiety : 




20 



wherein 

DisH,C,-Cj lower alkyl, C.-Q lower alkoxy, -(CH^VCF, or -CF,; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl. thienyl 
or pyrrolyl groups, each optionally substituted by from 1 to 3, substituents selected from H, 
halogen, -CP,, -OH, -C.-C, alkyl. C,-C, alkoxy, -NH^ or -NO^; 
or a pharmaceutically acceptable salt thereof. 



12. A compound of the formulae: 



25 




wherein: 

R, is selected form H, halogen, -CF3. -OH, -C,-C, alkyl, C,-C, alkoxy. -NO,, -NH,. 
phenyl, -O-phenyl, benzyl, -0-benzyl. -S-benzyl or a moiety of the formulae: 

30 



164 



wo 99/43654 



PCT/US99/03898 




^6 ^ 

O , O ,or O ; 

Rg is selected from H, Cj-C^ alkyl, Cj-Q alkoxy, phenyl, -Ophenyl, benzyl, -O 
benzyl, the phenyl and benzyl rings of these groups being optionaUy substituted by from 1 to 3 
10 substituents selected from halogen, Cj-Q alkyl, Cj-Q alkoxy, -NHj, -NOj, -CF3, or -OH; 

R^ is selected from -CF3, C,-Q alkyl, Cj-Q alkoxy, -NH-CCj-Q alkyl), -N-CCj-Q 
alkyOj, pyridinyl, thienyl, ftiryl, pyrrolyl, phenyl, -O-phenyl, benzyl, -0-benzyl, pyrazolyl or 
thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
15 selected from halogen, Cj-Q alkyl, C,-Cjj alkoxy, -NH^, -NOj, -CF3, or -OH; 

R3 is selected from -COOH, -C(0)-COOH, -(CHjVCCOKOOH, -(CHjVCOOH, 
-CH=CH-COOH, -(CH2)„C(0)NS(0)(0)(C,-C6 lower alkyl), -(CH2)nC(0)NS(0)(0)(Ci-Q 
lower haloalkyl). 
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Rj and R, are independentiy selected from H, halogen, -CF3, -OH, -COOH, -(CH2)„- 
COOH, -(CHjVCCO-COOH, -C,-Q alkyl. -0-C,-C, alkyl. -NH(C,-C, alkyl), or -N(C,-Q 
alkyl),; 

R„ is selected ftom the group of H, halogen, -CF3, -OH, -COOH, -(CH2)„-C00H, 
-(CHj),-C(0)-COOH. -C,-Q alkyl. -0-C,-Q alkyl. -NH(C,-C« alkyl). -N(C,-C« alkyD^. 
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N*^ (Ci-Ce lower alkyO 



^ ^j*^ ^(Ci-Cb lower alkyl. >j 



(Ct-Cs lower alky! ^(Ci-Cs lower haloallcyi; 



R„ is selected from H, Cj-Cj lower alkyl, -CFj, -COOH, -(CHj)„-COOH, 
-(CHj),-C(0)-C(X)H, or 



10 

n is an integer firom 0 to 3; 

R4 is selected fix)m H, -CF3, Cj-Q lower alkyl, C,-Cg lower alkoxy, or halogen; 

15 

R5 is selected from C,-Cg lower alkyl, Cj-C^ lower alkoxy, -(CH2)n"C3-C5 cycloalkyl 
or the groups of: 



a) -C(0)-0-(CH2)„-C3«C5 cycloalkyl, <(CH2),-phenyl, -(CH2),-S-phenyl, - 
20 (CH2)^-phenyI-0-phenyl, -(CHj^phenyl-CHj-phenyl, -(CH2)n-0-phenyl-CH2-phenyl, - 
(CH2)„-phenyl-(0-CH2-phenyl)2, -C(0)-0-phenyl, -C(0)-0-benzyl, -C(0)-0-pyridinyl, - 
C(0)-0-napthyl, -(CH2)„-S-napthyl, -(CH2)„-S-pyridinyl, -(CH2)„-pyridinyl or -(CHjV 
napthyl, the phenyl, pyridinyl and napthyl rings of these groups being optionally substituted by 
from 1 to 3 substituents selected from H, halogen, -CF3, -OH, -Cj-Cg alkyl, Cj-Cg alkoxy; - 
25 NH2,or-N02;or 



b) a moiety of the formula -(Cpy^-A, "(CH2)„-S-A, or -(CHjVO-A, wherein A is 
the moiety: 
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5 wherein 

D is H, C,-Cj lower alkyl, C,-Q lower alkoxy, or -CFj-, 

B and C are independently selected from phenyl, pyridinyl, ftiryl, thienyl or pyrrolyl 
groups, each optionaUy substituted by from 1 to 3, substituents selected from H, halogen, - 
10 CF3, -OH, -C.-Ce alkyl, C,-Q alkoxy. -NH^. or -NO^; 
or a pharmaceutically acceptable salt thereof. 

13. A compound of Qaim 1 which is selected from: 

15 a) 4-[(5-{ [(cyclopentyloxy)caibonyl]amino}-l-propyl-lH-indol-3-yl)methyl]-3- 

methoxybenzoic acid; 

b) Cyclopentyl-N-(3-[2-methoxy-4-({I(2-methylphenyl)sulfonyl]ammo)carbonyl) 
benzyl]-l-propyl-lH-indol-5-yl}carbamate; 

20 

c) 4-[(l-benzhydryl-5-{[(cyclopentyloxy)carbonyl]amino}-lH-mdol-3- 
yl)methyl]-3-methoxybenzoic acid; 

d) 4-{[5-{[(cyclopentyloxy)caibonyllamino}-l-(2-naphthyhnethyl)-lH-indol-3- 
25 yl]metfiyl}-3-methoxybenzoicacid; 

e) 4-{[5-{[(cyclopentyloxy)carbonyl]aniino}-l-(cyclopropyhnethyl)-lH-indol-3- 
yllmethyl}-3-methoxybenzoic acid; 

30 f) 4.{ [5-{ [(cyclopentyloxy)carbonyl]amino}-l-(cyclopropyhnethyl>lH-indol-3- 

yl]methyl}-3-methoxybenzoic acid; 

g) 4-{[5-{[(cyclopentyloxy)carbonyl]arnmo)-l-(4-pyridinyhnethyl)-lH-indol-3- 
yl]methyl)-3-methoxybenzoic acid; 

35 

h) 4-[(5-{[(cyclopentyloxy)carbonyl]amino}-l-isopropyl-lH-indol-3yl)methyl]-3- 
methoxybenzoic acid; 

i) 4-[(l-cyclopentyl-5-{[(cyclopentyloxy)carbonyl]amino)-lH-indol-3- 
40 yl)methyll-3-methoxybenzoic acid; or 
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5 j) 4-[(l-benzhyciryl-5-{ [(butylammo)carbonyl]amino}-lH-indol-3-yl)methyl]-3- 

methoxybenzoic acid; 

or a phannaceudcally acceptable salt thereof. 

14. A compound of Qaim 1 which is selected from: 

10 

a) 4-( { 1 -benzhydiy l-5-[(methylsulfonyl)amino]- 1 H-indoI-3-yl } methyl)-3- 
methoxybenzoic acid; 

b) 4-( { 1 -benzhydry l-5-[(cy clopentyIcarbonyl)amino]- 1 H-indol-3-yl } methyl)-3- 
1 5 methoxybenzoic acid; 

c) 4-[( 1 -benzhydryl-5-nitro- 1 H-indol-3-yl)methyl]-3-methoxybenzoic acid; 

d) 4-[(l-benzhydryl-5-fluoro-lH-indol-3-yl)methyl]-3-methoxybenzoic acid; 

20 

e) 4-[(l-benzhydryl-5-methyHH-indol-3-yl)methyl]-3-methoxybcnzoic acid; 

f) 4-[(5-benzhydryl-5H-[l,3]dioxolo[4,5-f]indol-7-yl)methyl]-3-methoxybenzoic 

acid; 

25 

g) 4-[(l-benzhydryl-5-cyano-lH-indol-3-yl)methyl]-3-methoxybenzoic acid; 

h) 4-{ [l-benzhydiyl-5-(methyIsxilfonyl)-lH-indol-3-yl]methyl}-3- 
methoxybenzoic acid; or 

30 

j) cyclopentyl-N-{ l-benzhydryl-3-[2-methoxy-4-({ [(2-methylphenyl)sulfonyl] 
amino}carbonyl)benzyl]-lH-indol-5-yl}carbamate; 

or a pharmaceutically acceptable salt thereof. 

35 

15. A comound of Gaim 1 which is selected from: 

a) Cyclopentyl-N-{3-[2-methoxy-4-({[(2-methylphenyl)suIfonyl]anMno} 
40 carbonyl)benzyl]- 1 -propyl- 1 H-indol-5-yl ) caibamate; 
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b) N-{ l-(cyclopropylinethyl)-3-[2-melhoxy-4-({ [(2-methylphenyl)sulfonyll 

amino 

)carbonyl)benzyll-lH-indol-5-yl}carbamate; 



c) cyclopentyl-N-[3-[2-methoxy-4-({[(2-methylphenyl)sulfonyl]ainino} 
carbonyl)benzyl]-l-(4-pyridinylniethyl)-lH-indoI-5-yllcarbamate; 

d) cydopentyl-N-[3-[2-methoxy-4-({[(2-methylphenyl)sulfonyilainino}car^^ 
benzyI]-l-(2-naphthylniethyl)-lH-mdol-5-yllcaibamate; 

e) cyclopentyl-N-{ l-isopropyl-3-[2-methoxy-4-({[(2-methylphenyl)sulfonyll 
ammo}carbonyl)benzyl]-lH-indol-5-yl}caibainate; 

f) cycIopentyl-N-{ l-cyclopentyl-3-[2-methoxy-4-({ [(2-inethylphenyl)sulfonyl] 
aminolcarbonyl)benzyll-lH-indol-5-yl}carbamate; 

g) cyclopentyl N-{ l-benzhydryI-3-[2-methoxy-4-({ [(trifluoromethyl) 
sulfonyllainino)carbonyl)benzyl]-lH-indol-5-yl}carbainate; 

h) cyclopentyl N-[l-benzhydryl-3K2-methoxy-4-{l(niethylsulfonyl)amino] 
caibonyl}ben2yl>lH-indol-5-yl]caibainate; 

i) N-{ l-benzhydryl-3-[4-({[(2-chlorophenyl)sulfonyllamino}carbonyi)-2- 
methoxybcnzyl]-lH-indol-5-yl}; or 

J) cyclopentyl N-(3-{4-[({[5-(acetyUmino)-4-methyl-4,5-dihydro-l,3,4- 
tWadiazol-2-yl]sulfonyl}amino)carbonyl]-2-methoxybenzyl}4-benzhydryl-lH-m^^^^ 

yl)carbaiDate; 

or a phannaceutically acceptable salt thereof. 

16. A compound of Qaim 1 which is selected jfom: 

a) cyclopentyl N-(l-benzhydiyl-3-{4-[({ [5-(diniethylainino)-l- 
naphthyl]sulfonyl)amino)carbonyl]-2-methoxybenzyl)-lH-indol-5-yl)carbamate; 

b) cyclopentyl N-[l-benzhydryl-3-(4-{[(benzylsulfonyl)amino]carbonyI)-2- 
methoxybenzyl> lH-indol-5-yl]carbamate; 
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c) cyclopentyl N-{ l-ben2hydryl-3-[4-({ [(2,4-dimethyH,3-thiazol-5- 
yl)sulfonyl]a^lino)caIbonyl)-2-methoxyben2yl]-lH-indol-5-yl}caIba^^ 

d) cyclopentyl N- { 1 -benzhydryI-3-[4-({ [(3,5-dimethyl-4- 
isoxazoIyl)sulfonyl]ainino}carbonyl)-2-methoxybenzyl]-lH-indol-5-^^ 

e) cyclopentyl N-(3- { 4-[( { [5-(acety lamino)- 1 ,3»4-thiadiazol-2- 
yl]sulfonyl } amino)carbonyl]-2-methoxybenzyl ) - 1 -benzhydryl- 1 H-indol-5-yl)carbaniate; 

f) cyclopentyl N-( 1 -ben2hydryl-3- { 2-methoxy-4-[( { [4-(3-methyl-5-oxo-4,5- 
dihydro- IH-pyrazol- 1 -yl)pheny l]sulfonyl } ammo)carbonyl]benzy] } - 1 H-indol-5-yl)caibamate; 

g) N-{4-[(l-ben2hydryl-5-nitro-lH-mdoI-3-yl)niethyl]-3-niethoxybenTO 
methylbenzenesulfonamide; 

h) N-{4-[(l-benzhydiyl-5-nitro-lH-mdol-3-yI)niethyl]-3-methoxybenzoyl} 
(tiifluoro)methanesuIfonainide; 

i) N-{4-[(l-ben2hydryl-5-bromo-lH-indol-3-yl)niethyl]-3-niethoxyben2oyl}-2- 
metfaylbenzenesulfonamide; or 

j) N-{4-[(l-benzhydiyl-5-bronio-lH-indol-3-yl)niethyl]-3-niethoxybeM^ 
(trifluoro)methanesulfonaniide; 

or a phamiaceutically acceptable salt thereof. 

17. A compound of Qaim 1 which is selected from: 

a) N-{ l-benzhydryl-3-[2-methoxy-4-({ [(trifluoromethyl)siilfonyl]amino} 
carbonyl)benzyl]-lH-indol-5-yl}cyclopentanecarboxamide; 

b) N-[4-({l-benzhydryl"5-[(methylsulfonyl)aniino]-lH-indol-3-yl}methyl)-3- 
methoxybenzoyl](trifluoio)methanesulfonaniide; 

c) N-{4-[(l-benzhydryl-5-{ [(butylaniino)carbonyl]amino}-lH-indol-3- 
yl)methyl]-3-niethoxybenzoyl}(trifluoro) methane sulfonamide; 
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5 d) NMl-benzhydryl-3-[2-methoxy-4-({[(2-methylphenyl)sulfonyllamino} 

carbonyl)benzyll-lH-tadol-5-yl)cyclopentanecarboxamide; 

e) 4-({5-[(cyclopentylcarbonyl)aniino]-l-[phenyl(2-pyridinyl)methyl]-lH-indol- 
3-yl}inethyl)-3-inethoxybenzoic acid; 

10 

f) N-[4-({ l-benzhydryl-5-[(benzylsulfonyl)aniino]-lH-indol-3-yl)methyl)-3- 
methoxybenzoyl](trifluoro)methanesuIfonainide; 

g) N-{ l-bcnzhydryl-3-[2-methoxy-4-({ [(trifluoromethyl)sulfonyllaniino) 
15 caibonyl)benzyl]-lH-mdol-5-yl}-3-tWophenecarboxairade; 

h) Benzyl N-{ l-benzhydryl-3-[2-niethoxy-4K{[(trifluoromethyl)sulfonyl]aimno} 
carbonyl)benzyl]-lH-indol-5-yl}caibainate; 

20 g) 4-[(l.benzhydryl-5-nitro-lH-indol-3-yl)inethyl]ben2oic acid; 

h) 4.[(l^>enzhydryl-5-biomo-lH-indol-3-yl)methyl]baizoic acid; 

i) 4.[(i-benzhydiyl-5-{[(cyclopentyloxy)carbonyl]ainino)-lH-indol-3- 
25 yl)niethyl]beiizoic acid; or 

j) cyclopentyl N-{ l-benzhydryl-3-l4-({ [(2-methylphenyl)sulfonyllainino} 
carbonyl)benzyl]-lH-indol-5-yl}carbamate; 

or a pharmaceutically acceptable salt thereof. 

30 

18. A compound of Qaim 1 which is selected from: 

a) cyclopentyl N-{ l-benzhydryl-3-[4-({[(trifluoromethyl)sulfonyllamino} 
carbonyl)benzyll-lH-indol-5-yl}carbamate; 

b) N-{4-[(l-benzhydryl-5-mtro-lH-indol-3-yl)methyl]benzoyl) 
(trifluoro)methanesulfonamide; 

c) N-{4-[(l-benzhydryl-5-nitro-lH-indol-3-yl)methyl]benzoyl}-2- 
40 methylbenzenesulfonamide; 



35 
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5 d) N-{4-[(l-benzhydryl-5-brom<>-lH4ndol-3-yl)methyl]benzoyl}-2- 

methylbenzenesuifonamide; 

e) N- { 4-[( 1 -benzhydryl-5-bromo- lH-indol-3-yl)methyl]benzoyl } 
(trifluoro)methanesulfonamide; 

10 

f) 3-({2-[l-(4-ben2ylbeiizyl)-lH-mdol-3-yl]-2-oxoacetyl }amino)benzoic acid; 

g) 3-( { 2-[ 1 -(4- { [3,5-bis(trifluoromethyl)phenoxy]methyl Ibenzyl)- lH-indol-3- 
yl]-2-oxoacetyl } ainino)benzoic acid; 

15 

h) 3-{[2-(l-benzhydryl-lH-indol-3-yl)-2-K)xoacetyllamino}benzoic acid; 

i) 3-[(2-{ l-[3-(4-benzylphenoxy)propyl]-lH-indol-3-yl }-2-oxoacetyl) 
ainino]benzoic acid; or 

20 

j) 3-[(2-{l-[3,4-bis(benzyloxy)benzyl]-lH-indol-3-yl}-2-oxoacetyl) 
aminojbenzoic acid; 

or a phannaceutically acceptable salt thereof. 

25 1 9 . A conq)ound of Qaim 1 which is selected from: 

a) 3-[(2-{ l-[2-(benzylsulfonyl)benzyl]-lH-indol-3-yl}-2-oxoacetyl) 
anuno]benzoic acid; 

30 b) 3-[({ l-benzhydiyl-5-[(cyclopentylcarbonyl)amino]-lH-indol-3- 

yl}methyi)ainino]benzoic acid; 

c) 2-[4-( { l-benzhydryl-5-[(cyclopentylcarbonyl)aniino]- lH-indol-3- 
yl}inethyl)piperazino]acetic acid; 

35 

d) 2-[l-({l-benzhydryl-5-[(cyclopentylcarbonyl)amino]-lH-indol-3-yl}methyl> 
3-oxo-2-piperazinyl]acetic acid; 

e) 2-[({ l-benzhydryl-5-[(cyclopentylcarbonyl)ainino]-lH-indol-3- 
40 yl}methyl)amino]-3-hydroxypropanoic acid; 
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5 f) 2-Il-(4-benzylbenzyl)-5-(benzyloxy)-lH-indol-3-yll-2-oxoaceticacid; 

g) 2-{5-(benzyloxy)-l-[2,4-bis(trifluoroinethyl)benzyll-lH-indol-3-yl}-2- 
oxoacetic acid; 

10 h) 3-({2-[l-(4-benzylbenzyl)-5-(benzyloxy)-lH-indol-3-yl]-2-oxoacetyll 

aiiiino)benzoic; 

i) 5.[(2-{5-(benzyloxy)-l-t2.4-bis(trifluoromethyl)benzyl]-lH-mdol-3-yl}-2- 
oxoacetyl)ainino]isophthalic acid; or 

15 

j) 3.[(2-{5-(beiizyloxy)-l-[2,4-bis(trifluoromethyl)benzyl]-lH-indoI-3-yl)-2- 

oxoacetyl)ammo]benzoic acid; 

or a phannaceutically acceptable salt thereof. 

20 

20. A compound of Qaim 1 which is selected from: 

a) 5-({2-[l-(4-benzylbenzyl)-5^nzyloxy>lH-indol-3-yll-2-oxoacetyl}amino)- 
2-[(5-chloro-3-pyridinyl)oxy]benzoic acid; 

25 

b) 5.[(2-{5-(benzyloxy)-l-[2,4-bis(trifluoromethyl)benzyl]-lH-indol-3-yll-2- 
oxoacetyl)aniino]-2-[(5-chloro-3-pyridinyl)oxylbenzoicacid; 

c) 2-[l-(4-benzylbeiizyl)-5-(benzyloxy)-lH-indol-3-yl]-N-[3-({ [(4- 
30 methylphenyl)sulfonyl]amino}carbonyl)phenyl]-2-oxoacetamide; 

d) 2-[5-bromo-l-(cyclopiopyhnethyl>lH-indol-3-yl]acetic acid; 

e) 2-[l-(cyclopropyhnethyl)-5-(2-thienyl)-lH-indol-3-yl]acetic acid; 

35 

f) 2-{ l-{cyclopropylmethyl)-5-[3-(trifluoromethyl)phenyl]-lH-indol-3-yl}acetic 

add; 

g) 2-[5-(l-benzofuran-2-yl)-l-benzyl-lH-indol-3-yl]acetic acid; 

40 

h) 2-(l-benzyl-5-phenyl-lH-indol-3-yl)acetic acid; 
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5 

i) 4.{ [5-((E)-{ l-[3-(3-benzylphenoxy)propyl]-lH-indol-3-yl }methylidene)-2.4- 
dioxo-13-thiazolan-3-yl]methyl}benzoic acid; or 

j) 2--[5-((E)-{l-[3-(3-benzylphenoxy)propyl]-lH-mdol-3-yl}me%lidene)-2.4- 
10 dioxo- 1 ,3-thiazolan-3-yl]acetic acid; 

or a phannaceutically acceptable salt thereof. 

21. A compound of Qaim 1 which is selected bom: 

15 a) 3-{ l-[3-(3-benzylphenoxy)propyl]-lH-indol-3-yl }propanoic acid; 

b) 3-{ l-ben2hydryl-5-[(cyclopentylcarbonyl)aimno]- 1 H-indol-3-yi }propanoic 

add; 

20 c) N-( 1 -benzhydryI-3-{ 3-[(inethylsuifonyl)aiiuno]-3-oxopropyl }-lH-indol-5- 

yl)cyclopentanecart)oxainide; 

d) (E)-3-{l-benzhydryl-5-[(cyclopentylcarbonyl)ainino]-lH-indol-3-yl}-2- 
propenoic acid; 

25 

e) N-{ l-benzhydryl'3-{ (E)-3-[(methylsuIfonyl)amino]-3-oxo- 1-propenyl )-lH- 
indol-5-yl)cyclopentanecaiboxamide; 

f) (E)-3-{ l-benzhydryl-5-nitro-lH-mdol-3-yl}-2-propenoic acid ester; 

30 

g) N-((E>3-{ l-ben2hydryl-5-nitro-lH-indol-3-yl}-2- 
propenoyl)methanesulfonamide; 

h) 4-{[l-benzhydryi-5-({[4-(trifluoromethyi)phenyl]sulfonyl}amino)-lH4ndol-3^ 
35 yl]methyI}-3-inethoxybenzoic acid; 

0 4- { [5-( { [2-(acetylainino)-4-methyl- 1 ,3-thiazol-5-yl]suIfonyl } amino)- 1 - 
benzhydryHH-indol-3-yl]methyl}-3-methoxybenzoic acid; or 

40 j) 4-[(l-benzhydryl-5-{ [(4-chloro-3-nitrophenyl)sulfonyl]amino}-lH-indol-3- 

yl)methyl]-3-methoxybenzoic acid; 
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22. A compound of Claim 1 which is selected from: 

10 a) 4-[(l-ben2hydryl-5-{[(dimethylamino)sulfonyl]amino}4H-^^^ 

3-methoxybenzoic acid; 

b) 4.{[l.benzhydryl-5-({[4-(trifluoromethoxy)phenyl]sulfonyl}amino)-m 
3-yl]methyll-3-methoxybenzoic acid; 

15 

c) 4-[(l-benzhydryl-5-{[(2-methylphenyl)sulfonyllanunol-lH-mdol-3- 
yl)methyll-3-methoxybenzoic acid; 

d) 4-[(l-benzhydryl-5-{[(5-cWoro-l,3-dimethyl-lH-pyrazol-4- 
20 yl)sulfonyl]amino}4H-indol-3-yl)methyll-3-methoxybenzoic acid; 

e) 44(l-benzhydryl-5-{t(3>dimethyl-4-isoxazolyl)sulfonyllamino}-^ 
yl)methyl]-3-methoxybenzoic acid; 

25 f) cyclopentyl N-{3-[4-(aminocarbonyl)-2-methoxybenzyll-l-benzhydryHH- 

indol-5-yl)carbamate; 

g) cyclopentyl N-{ l-benzhydryl-3-l2-methoxy-4-(lH-l,2,3,4-tetraa2ol-5- 
y l)benzyl]- lH-indol-5-yl }carbamate; 

30 

h) 4-[({ l-benzhydryl-5-[(cyclopentylcarbonyl)aminol-lH-indol-3- 
yl}carbonyl)aminol-3-thiophenecaiboxylic acid; 

i) 3-[({ l-benzhydryl-5-[(cyclopentylcarbonyl)amino]-lH-indol-3- 
35 yl)caibonyl)amino]benzoic acid; or 

j) 3-[({ l-benzhydryl-5-[(cyclopentylcarbonyl)amino]- lH-indol-3- 
yl}carbonyl)aniino]propanoic acid; 

or a pharmaceutically acceptable salt thereof. 

40 
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S 23. A compound of Claim 1 which is selected from: 

a) N41-benzhydiyl-3-({[(2-methylphenyl)sulfonyl]amino)cartx>nyl)-lH-in^^^ 
yl]cyclopentanecarfooxamide; 

10 b) 3-[(2-{ l-benzhydryl-5-[(cyclopentylcarbonyl)amino]-lH-indol-3-yl }-2- 

oxoacetyl)amino]propanoic acid; 

c) 3-[(2-{ l-benzhydryl-5-[(cyclopentylcarbonyl)aminol-lH-indol-3-yl}-2- 
oxoacetyl)amino]benzoic acid; 

15 

d) 3-({2-[l-(4-beiizylbenzyl)-5-(bcnzyloxy>lH-indol-3-yl]acetyl}amino)te 

acid; 

e) 3-[(2-{5-(benzyloxy)-l-[2,4-bis(trifluoromethyl)benzyl]-lH-m^^ 
20 yl }acetyl)amino] benzoic acid; 

f) 5-(ben2yloxy)-l-[2,4-bis(trifluoromethyl)benzyl]-2-methyl-lH-indole-3- 
caifooxylic acid; 

25 g) 5-[({ 5-(benzyloxy)-l-[2,4-bis(trifluoromethyl)benzyl]-2-methyl- lH-indol-3- 

yl}caibonyl)amino]isophthalic acid; 

h) 5-(benzyloxy)-2-me%l. l-(2-naphthyhnethyl>lH-indole-3<arboxylic acid; 

30 i) 5-({ [5-Cben2yloxy)-2-methyH-(2-naphthybnethyl>lH-indol-3-yl]carbonyl} 

amino)isophthalic acid; or 

j) 1 -benzyl-5-(benzyloxy)-2-methy 1- 1 H-indole-3-carboxylic acid; 
or a pharmaceutically acceptable salt thereof. 

35 

24. A compound of Claim 1 which is selected finom: 

a) 3-[(2-{5-(benzyloxy)-l-(4-chlorobenzyl)-2-[(2-naphthylsulfanyl^ 
40 indol-3-yI}-2-oxoacetyl)amino]benzoic acid; 
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5 b) 3-[(2-{5-(benzyloxy)-l-inethyl-24(2-naphthylsulfanyl)meA^^^ 

2-oxoacetyl)aimnolben2oic acid; 

c) 2-{4'[(l-benzhyclryl-6-chloro-lH-indol-3-yl)methyll-2,6- 
dimethylphenoxy} acetic acid; 

10 

d) 2-{44(l-benzhydryl-6<moro-lH-indol-3-yl)methyl]-3-inethoxyphenoxy} 
acetic acid; 

e) 2-{4-[(l-benzhydryl-6-cmorc)-lH-indol-3-yl)methyl]^^^ 

IS acid; 

f) 2-{4-[{l-benzhydryl-6-chloro-lH-indol-3-yl)methyl]-3- 
chlorophenoxy) acetic acid; 

20 g) 2-{4-[(l-benzhydryl-6-chloro-lH-indol-3-yl)methyl]-2- 

methoxyphenoxy}acetic acid; 

h) (E)-4-{4.[(l-benzhydiyl-6K:Woro-lH-indol-3-yl)methyl]^^^ 

acid; 

25 

i) 4-{4.[(l-benzhydryl-6-chloro-lH-indol-3-yl)methyl]anilino}-4-oxo 

acid; or 

j ) Sodium 3M4-[(l-ben2hydryl-6-chloro4H-indol-3-yl)methyl]aniUno} 

30 oxopropanoic acid; 

or a phannaceutically acceptable salt thereof. 



25 . A compound of Claim 1 which is selected firom: 

35 

a) 2-{4-[(l-ben2hydiyl-6K;moro-lH-mdol-3-yl)methyl]amUM 

b) 2-[(l-benzhydiyl-6-cWoro-lH4ndol-3-yl)methyllcyclopropanec^^^ acid; 
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c) 2-[( 1 -benzhydryI-6-chIoro-5-fluoro- 1 H-indol-3-yI)methyI]cyclopropane 
caiboxylic acid; 

d) 2-[( l-benzhydiyl-5,6-dicWoro- lH-indol-3-yl)me%llcyclopropanecarboxyU^ 

acid; 

e) 2K{l-[bis(4-hydroxyphenyl)methyl]-6<Woro-lH-indolO-yi}me%^ 
cyclopiopanecarboxylic acid; 

f) *4-[( 1 -benzhydryl-6-chloro- lH-indol-3-yl)methyll-3-hydroxybenzoic acid; 

g) •4-[( 1 -benzhydryl-6-chloro- 1 H-indol-3-yl)methyl]-3-(3-hydroxypropoxy) 
benzoic acid; 

h) '4-( { 1 -[(4-aminophenyl)(phenyl)methyl]-6-chloro- 1 H-indol-3-yl ) methyl)-3- 
methoxybenzoic acid; 

i) •4-({ 6-chloro- l-[(4-methoxyphenyl)(phenyl)methyl]- lH-indol-3-yl )methyl)-3- 
methoxybenzoic acid; 

j) '4-({l-[>is(4-methoxyphenyl)methyl]-6-chloro-lH-indoI-3-yl}methyl)-^ 
methoxybenzoic acid; 

k) *4-( { 6-chloro- 1 - [(2-morpholinophenyl)(phenyl)methy 1]- 1 H-indol-3- 
yl}meihyl)-3-methoxybenzoic acid; 

I ) 4-( { 6-chloro- l-[(2,4Klimethoxy-5-pyriniidinyI)(phenyl)methyl]- IH^ 
yl}inethyI)-3-niethoxybenzoic acid; 

m) '4-[(l-benzhydryl-6-chloro-lH-indol-3-yl)methyl]-3-methoxyben2oic acid; or 

n) 2-({4-[(l-benzhydryI-6-chloro-lH-indol-3-yi)methyl]-3-methoxybenzoyl} 
amino}acetic acid; 
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or a phannaceutically acceptable salt thereof. 

26. A pharmaceutical composition comprising a compound of Claim I, or a 
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier or excipient. 

27. A pharmaceutical composition comprising a compound of Qaim 5, or a 
pharmaceutically acceptable salt thereof, and a pharmaceuticaliy acceptable carrier or excipient 

28. A pharmaceutical composition comprising a compound of Qaim 7, or a 
pharmaceutically acceptable salt thereof, and a pharmaceuticaUy acceptable carrier or excipient. 

29. A pharmaceutical composition comprising a compound of Qaim 8, or a 
pharmaceuticaUy acceptable salt thereof, and a phannaceutically acceptable carrier or excipient. 

30. A pharmaceutical composition comprising a compound of Qaim 9, or a 
phannaceutically acceptable salt thereof, and a phannaceuticaUy acceptable canier or excipient. 

31. A pharmaceutical composition comprismg a compound of Qaim 10, or a 
phannaceutically acceptable salt thereof, and a phannaceuticaUy acceptable earner or excipient. 

32. A pharmaceutical composition comprising a compound of Claim 11, or a 
phannaceuticaUy acceptable salt thereof, and a phannaceuticaUy acceptable earner or excipient. 

33 . A metiiod for treating inflanmiation in a manmial, die method comprising 
administering to a mammal in need tiiereof a phannaceuticaUy effective amount of a compound 
of Claim 1, or a pharmaceuticaUy acceptable salt tiiereof. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Seaicti Report has not been estatillshed in (espect of certain claims under Article 17(2)(a) tor the following reasons: 
1. [ I Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claim 33 

is directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

Z Q Claims Nos.: 

because they relate to parts of the international Application thai do not comply with the prescribed requirements to such 
an extant that no meaningfut International Search can be carried out specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. Q Claims Nos.: 

because they are dependent dalms and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is laclcing (Continuation of Item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1.1 I As ail r^uired additional search fees were timely paid by the applicant, this International Search Report covers all 
' searchable daims. 

^ Q ^ all searchable claims could be searched without eftort justifying an additional lee. this Authority did not invite payment 
of any addioonal ree. 



3. As only some of the required ad(£tional search tees were timely paid by the applicant, this International Search Report 
^— ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. Q Norequirod additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restncted to the invention first mentioned in the claims; it is covered by daims Nos.: 



Remarli on Protest 



[ ] The additional search fees were accompanied by the applicant's protest 
I I No protest accompanied the payment of addtional search fees. 



Forni PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



International Application No. PCTAJS 99 fl3898 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 
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Present claims 1-11 relate to an extremely large number of possible 
compounds/products. Clarity and conciseness within the meaning of Article 
6 PCT is to be found, however, for only a part of the compounds/products 
claimed. In the present case, the claims so lack clarity and conciseness 
that a meaningful search over the whole of the claimed scope is 
impossible. Consequently, the search has been carried out for those parts 
of the claims which appear to be clear and concised, namely those parts 
relating to the compounds/products prepared in the examples and closely 
related homologous compounds, i.e. those indol derivatives where the 4- 
and 7-position are not substituted, R4=H or alkyl and the 6-position can 
be substituted by H or Hal (Art. 15 PCT, Rule 33 PCT; Examination 
guidelines, Part B - III, 3.6). 

The applicant's attention is drawn to the fact that claims relating to 
inventions in respect of which no international search report has been 
established need not be the subject of an international Preliminary 
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO 
policy when acting as an International Preliminary Examining Authority is 
normally not to carry out a preliminary examination on matter which has 
not been searched. This is the case irrespective of whether or not the 
claims are amended following receipt of the search report or during any 
Chapter II procedure. 
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